OTHER,

RCRA FACILITY INVESTIGATION
PHASE I REPORT

ENVIRITE CORPORATION
THOMASTON, CONNECTICUT

DOCKET NO. 1-90-1032
MARCH 1995

VOLUME X OF X
APPENDICES I and J

PREPARED FOR:

Envirite Corporation

198 Old Waterbury Road
Thomaston, Connecticut 06787

PREPARED BY:

GZA GeoEnvironmental, Inc.
27 Naek Road

Vernon, Connecticut 06066

a13og SWayd

Copyright© 1995 GZA GeoEnvironmental, Inc.

UAMRA

SGCEOT



FIRST INTERIM DELIVERABLE OF THE
PUBLIC HEALTH AND ENVIRONMENTAL
RISK EVALUATION (PHERE)

Prepared for

Envirite Corporation
Thomaston, Connecticut

Prepared by

ENVIRON Corporation
Arlington, Virginia

March 16, 1995



I. INTRODUCTION

ENVIRON International Corporation (a division of APBI Environmental Sciences Group,
Inc.) (ENVIRON) was retained by Envirite Corporation (Envirite) to prepare the First Interim
Deliverable of the Public Health and Environmental Risk Evaluation (PHERE) of Envirite's
Thomaston, Connecticut site. The requirements for this deliverable were presented in
Attachment C of a September 30, 1993 letter from the United States Environmental Protection
Agency (USEPA) to Envirite, which approved the RCRA Facility Investigation (RFI) Proposal
for the site. In accordance with these USEPA requirements, Chapter II of this report presents
two components of the Human Health Risk Assessment (Hazard Identification and Exposure
Assessment) and Chapter III of this report presents one component of the Ecological Risk
Assessment (Hazard Identification).
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II. HUMAN HEALTH RISK ASSESSMENT

A. Introduction

In accordance with USEPA requirements, this chapter presents two components of the
Human Health Risk Assessment. The two objectives of the first component, Hazard
Identification, are to: 1) present an orderly compilation of the available sampling data on the
hazardous substances present at the site; and 2) identify chemicals of concern upon which the
quantitative assessment of risk will be based. The objective of the second component,
Exposure Assessment, is to identify all plausible present and potential future exposure

pathways and exposure parameters.
B. Hazard Identification

1. Sampling Data and Data Validation

GZA GeoEnvironmental, Inc. (GZA) conducted the primary site characterization
work as part of the RFI, the design and implementation of which has been approved by
USEPA Region I (GZA 1995). This work forms the basis for evaluating potential
exposures to chemicals detected at the site.’

2. Summary Statistics

One hundred and twenty-eight (128) chemicals were detected at least once in the
various sampled media.’ Table 1 identifies these chemicals and presents their frequency
of detection in each medium. Summary statistics (including frequency of detection,
minimum and maximum detected levels, mean concentration’, and the range of reported
quantitation limits for each detected chemical in various media) are presented in Tables 2
through 21. Tables 2 through 5 present statistics for ground water data, Tables 6 through

! Refer to Appendix F for the Quality Assurance / Quality Control Program and Appendix
I for Data Validation procedures.

2 The compounds decachlorobiphenyl and tetrachloro-m-xylene are included in the data
compilation; however, these two compounds were not present in any samples taken as part of the
site characterization work, but were laboratory surrogates used for quality control purposes.

* The mean concentration was calculated using one-half the quantitation limit for non-detects.
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9 for sediment data, Tables 10 through 12 for soil data, Tables 13 through 16 for surface
water data, Table 17 for leachate data, and Tables 18 through 21 for piezometer data.

3. Reduction in the Number of Chemicals to Be Quantitatively Considered in the

Human Health Risk Assessment

Many of the 128 chemicals detected in the various media are unlikely to contribute
significantly to overall public health risk because of low frequency of detection, low
detected concentrations, or comparatively low intrinsic toxicities compared with other
chemicals detected at the site. In addition, a number of the detected chemicals may be
background constituents, and therefore, risks posed by these chemicals need not be
included in the site-related risk. Consequently, the USEPA (1989a) permits a
quantitative risk assessment to be based upon a subset of all detected substances that is
developed by considering four criteria: 1) the frequency of detection; 2) essential nutrient
information; 3) background concentrations; and 4) a concentration-toxicity screen. The
chemicals eliminated from further evaluation in the quantitative risk assessment based on’
these criteria are discussed below and summarized in Table 22.

a. Frequency of Detection

Based on USEPA risk assessment guidance (USEPA 1989a; RAGS, p. 5-22),
any chemical detected in less than five percent of the samples may be eliminated
from further consideration in the risk assessment. As shown in Table 22, a total of
23 chemicals were eliminated from further consideration in the risk assessment
based on this criterion, leaving a total of 105 chemicals for further consideration.

b. Essential Nutrients

A number of trace elements that are present naturally in the environment are
essential nutrients. A deficiency in these elements can result in impairment of
biological functioning. In recognition of this, USEPA risk assessment guidance
(USEPA 1989a; RAGS p. 5-23) states that essential nutrients need not be considered
in the quantitative public health risk assessment. Consistent with this guidance, the
following six essential nutrients are not considered further in the public health risk
assessment for the site: 1) calcium; 2) iron; 3) magnesium; 4) manganese; and 5)
potassium; and 6) sodium. After eliminating six essential nutrients, 99 chemicals
remain for further consideration.
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c. Probable Background Constituents

According to USEPA risk assessment guidance (USEPA 1989a; RAGS p. 5-
18), a comparison of on-site sample concentrations with background concentrations
can be useful in identifying non-site related chemicals that are found on or near the
site. Tables 23 through 30 present a comparison between each chemical's maximum
detected on-site concentration and its maximum detected background concentration.
If the maximum background concentration is greater than one-half of the maximum
on-site concentration, the chemical is considered a probable background constituent.
Tables 25, 26, 29, and 30 show that the majority of chemicals detected in sediment
and surface water samples are probable background constituents. Chemicals
considered probable background constituents are not eliminated from the risk
assessment at this stage. A more complete statistical analysis will be performed
before these chemicals are removed from further consideration.

d. Concentration and Toxicity Screen

As stated in USEPA risk assessment guidance (USEPA 1989a; RAGS p. 5-
23), the objective of the concentration and toxicity "screening procedure is to
identify chemicals in a particular medium that - based on concentration and toxicity
- are most likely to contribute significantly to risks calculated for exposure scenarios
involving that medium, so that the risk assessment is focused on the 'most
significant' chemicals."

In this screening procedure, each chemical in a medium is scored according to
its concentration and toxicity to obtain a risk factor as follows:

R; = (Cy (T

where

R, = nrisk factor for chemical i in medium j;

C, = maximum concentration of chemical i in medium j; and

T, = toxicity value for chemical i in medium j (either the cancer slope factor or

the reciprocal of the reference dose, 1/RfD)
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Slope factors and RfDs for the chemicals evaluated in the concentration and
toxicity screen are presented in Table 31, and are obtained from USEPA sources
(viz., Integrated Risk Information System [IRIS] (USEPA 1995); and Health Effects
Assessment Summary Tables [HEAST] (USEPA 1994a)).

Total chemical scores are calculated for each medium by summing all
chemical-specific risk factors as follows:

where
R, = total risk factor for medium j; and

R, + ... + R, = risk factors for chemicals 1 through i in medium j.
A separate R, is calculated for carcinogenic and noncarcinogenic effects for
each medium. As stated by USEPA (USEPA 1989a; RAGS p. 5-24), "the ratio of
the risk factor for each chemical to the total risk factor (i.e., R;/R;) approximates
the relative risk for each chemical in medium j." Therefore, chemicals whose R;/R;
ratios are very low compared with the ratios of other chemicals are eliminated from
the risk assessment. As recommended by USEPA (USEPA 1989a; RAGS p. 5-24),
a ratio of 0.01 was used to eliminate chemicals from further consideration in the
risk assessment (i.e., all chemicals in a medium whose R,/R; ratios were less than

0.01 were eliminated from the risk assessment for that medium).
The calculations conducted for the concentration and toxicity screen are

summarized in tables 32 through 38. Of the 99 remaining chemicals, a total of 16
chemicals could not be scored using the concentration and toxicity screen because no
toxicity values are available from USEPA sources. These chemicals are eliminated
from the quantitative risk assessment, but will be discussed qualitatively in a
subsequent submission of the risk assessment. Thus, 83 chemicals are scored using
the concentration and toxicity screen.

Of these 83 chemicals, a total of 56 are eliminated from further consideration
as a result of the screen. Therefore, 27 chemicals are retained for consideration in
the risk assessment. These chemicals are listed below.
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e. Summary

In summary, 27 chemicals are retained for consideration in the quantitative risk

assessment. These are:

Yolatile Compounds
Acetone
Cis-1,2-Dichloroethene
Ethylbenzene
Methylene chloride
Tetrachloroethene
Trichloroethene
Toluene

Vinyl chloride

Semivolatile C |
2,4-Dichlorophenol

Bis(2-ethylhexyl)phthalate
N-Nitrosodimethylamine

PCBs/Pesticid
Aldrin

Aroclor 1254

Dieldrin

Gamma-BHC (Lindane)

Inorganics
Arsenic
Barium
Cadmium
Chromium
Copper
Cyanide
Mercury
Nickel
Silver
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Thallium
Vanadium
Zinc

As discussed above, some of these chemicals are probable background constituents
that may be eliminated from the quantitative risk assessment in a subsequent stage
following a more complete statistical analysis of the data.

Exposure Assessment

1. Characterization of Potentially Exposed Populations

Populations potentially exposed to chemicals released from the site can be broadly
identified as residents, workers, recreational visitors, and trespassers. Under the current
land use of the site and the surrounding area, potential exposure to the following

populations are characterized:

*  Workers. A worker population is assumed to be at current on-site and off-site

locations.

*  Residents. A residential population, including adults and children, is assumed
to be at current off-site locations.

»  Trespassers. Although access to the site is restricted as a result of fencing, the
residential population is assumed to trespass on-site.

. Recreational visitors. Recreational visitors, including adults and children, are
assumed to engage in activities in and around Branch Brook, the Naugatuck River,
and the state forest.

Future land use of the site and surrounding area is assumed to be the same as the
current land use. Future residential use of the site is unreasonable given the physical
characteristics of the site, and its location in an area with a low population density and a
low projected growth rate. This non-residential scenario for potential future use of the
site will be supported at a later date by the submission of the following information
requested by USEPA: 1) local zoning laws and zoning maps showing current zoning
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(which permits only “light manufacturing” uses); 2) identification of the location of the
facility within the non-residential setting; 3) relevant development plans; 4) population
growth projections; 5) valid deed restrictions which restrict the use of the land to non-
residential use; and 6) characteristics of neighboring properties. In addition, Envirite will
seek to obtain concurrence from the town of Thomaston and public input regarding the
proposed non-residential use scenario. Based on the above, the potentially exposed
populations will be the same for both current and future conditions at the site.

2. Identification of Exposure Pathways

Exposure pathways are those situations by which a population or an individual could
be exposed to chemicals originating from a site. Potential exposure pathways that will be
quantitatively considered in the risk assessment are discussed below and summarized in
Tables 39 and 40.

Soil Exposure Pathways, Exposure to chemicals in the soil may occur through direct
contact and subsequent incidental ingestion and dermal absorption. The on-site worker

and trespasser are assumed to be exposed to chemicals through ingestion and dermal
absorption. If off-site soils are determined to contain chemicals originating from the site,
then the off-site residents, workers, and recreational visitors may also be exposed through
direct contact of the soil and subsequent ingestion and dermal absorption.

Air Exposure Pathways. Some chemicals present in the soil may be released to the air
via volatilization. In addition, fugitive dust may be generated at the site by wind erosion
and vehicular traffic. These airborne releases, which will be modeled using USEPA-
approved fate and transport models, could result in inhalation exposure for on-site
workers and trespassers, and off-site residents, workers, and recreational visitors
downwind of the site.

Ground Water Pathways, The ground water beneath the site and the surrounding areas is
designated class GB, indicating that the water is not a potential drinking water supply but
could be used for industrial process water and cooling water.* Because ground water
could be used as industrial process water and cooling water, off-site workers could be

* There is no known current use of ground water as a drinking water source downgradient of
the site.
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potentially exposed to chemicals present in the ground water through dermal absorption
and inhalation (from chemicals volatilizing from the water).

Surface Water and Sediment Pathways, Chemicals originating from the site could enter

surface waters near the site (i.e., Branch Brook and the Naugatuck River) through ground
water discharge and overland runoff. These waters do not currently serve as human
drinking water sources, and are unlikely to serve as a drinking water source in the future
because the area is served by a municipal water supply. Potential human exposure to
chemicals present in surface waters could occur, however, as a result of direct contact
during recreational activities (e.g., wading, swimming, fishing) and subsequent incidental
ingestion and dermal absorption. Potential human exposure to chemicals present in
sediment could also occur during these recreational activities as a result of direct contact
and subsequent incidental ingestion and dermal absorption.

3. Identification of Exposure Parameters

It is not possible to estimate accurately the exposures for potentially exposed
populations due to uncertainties in both the current and future behavior patterns of these
populations and limitations in knowledge of other exposure variable values. In light of
these uncertainties, USEPA (1989a) recommends that intake values reflect an estimate of
the reasonable maximum exposure (RME), defined as the highest exposure that is
reasonably expected to occur. USEPA’s intent with the RME “is to estimate a
conservative exposure case (i.e., well above the average case) that is still within the range
of possible exposures” (USEPA 1989a, p. 6-5). As discussed in the Exposure Factors
Handbook (USEPA 1990a), USEPA recommends that all values not be at their individual
maximums in calculating the RME; professional judgment can be used to combine values
to arrive at a set of variables that adequately estimates the RME.

More recent USEPA guidance, however, presents standard default values that
typically lead to the RME risk estimates being at the very high end of the risk distribution
(USEPA 1990a). In at least two guidance documents (USEPA 1992a, 1992b), USEPA
has recognized that the RME approach is incomplete because it presents a point estimate
of risk with no understanding of its relationship to the overall risk distribution. In its
guidance, USEPA (1992a, 1992b) suggests that a quantitative uncertainty analysis be
conducted to develop a distribution of risk. One method for accomplishing this type of
analysis is a probabilistic numerical method, such as Monte Carlo simulation. Although
the remainder of this section presents exposure parameters that are based primarily on

J-9 ENVIRON



assumptions consistent with USEPA guidance (USEPA 1989a, 1990a, 1991a), Envirite
reserves the right in the future to refine the risk assessment and the uncertainty about
point estimates of risk through the use of quantitative uncertainty analysis.

Tables 41 through 50 present RME exposure assumptions for the various pathways
and receptors discussed above.
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III. PRELIMINARY ECOLOGICAL HAZARD IDENTIFICATION

In this chapter, chemicals of potential ecological concem are identified for ecologically-
relevant media (surface water, sediments, and surface soil) through a preliminary screening
process. Preliminary ecological endpoints and potential indicator species are also identified.
The data used in this preliminary assessment were provided by GZA (1995).

A. Identification of Chemicals of Potential Ecological Concern

Chemicals of Potential Ecological Concern (CPECs) were selected using a screening
process in order to focus the assessment on the chemicals most likely to pose ecological risk at
the site. The CPECs were selected based on: 1) the observed magnitude and distribution of
the chemical concentrations at the site; 2) the frequency of detection; 3) comparison to
background concentrations; 4) potential toxicity to ecological receptors; 5) potential for
bioaccumulation; and 6) persistence. CPECs were selected for surface water, sediment, and
surface soil.

As discussed in chapter II, a comparison of on-site sample concentrations with
background concentrations can be useful in identifying non-site related chemicals that are
found on or near the site. Based on a comparison between each chemical's maximum detected
on-site concentration and its maximum detected background concentration, chemicals
considered probable background constituents are identified. These chemicals are not,
however, eliminated from the risk assessment at this stage. A more complete statistical
analysis will be performed before these chemicals are removed from further consideration.

Detection limits for some analytes exceeded applicable benchmark toxicity values in some
of these media, particularly for pesticides/PCBs and for some semivolatile organics and
metals. Tables 51 through 55 show the range of detection limits for each medium evaluated.
In all cases, the detection limits employed in analyzing these chemicals were consistent with,
or below, the practicable quantitation limits (PQLs) recognized by USEPA in the RCRA
program.

Ground water and subsurface soils (soils at depths greater than 12 inches) were not
considered since ecological receptors typically have limited direct contact with these media.
Indirect exposure to ground water (e.g., when ground water discharges to surface water
bodies, is exposed at the surface as leachate seeps, or seeps into sediment pore water) will be
addressed through the evaluation of surface water and sediment (no leachate seeps were
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observed by GZA). Since the majority of plants on the landfill are expected to be shallow-
rooted herbaceous species, plant exposure to ground water in the root zone is not expected to
be significant.

1. Surface Water
A total of 54 surface water samples were collected from water bodies (Branch Brook

and the Naugatuck River) adjacent to the site during June and September-October 1994.
This includes 30 samples from Branch Brook, 9 upgradient of the site (3 locations) and
21 adjacent to or downgradient of the site (7 locations), and 24 samples from the
Naugatuck River, 9 upgradient of the site (3 locations) and 15 adjacent to or
downgradient of the site (5 locations). The upstream samples were used to characterize
"background” conditions. All surface water samples were unfiltered.

To evaluate potential ecological risks associated with measured concentrations of
chemicals in surface water, USEPA Ambient Water Quality Criteria (AWQC) for the
Protection of Aquatic Life (USEPA 1986; 1991b), Connecticut Water Quality Standards
(CTDEP 1992), and other available criteria or standards were used as screening
benchmarks. In general, chemical-specific AWQC are established based on toxicity
testing and other appropriate data (as opposed to AWQC for the Protection of Human
Health, which are risk-based), and are normally established to protect all, or the vast
majority, of aquatic species. For chemicals which are known to bioaccumulate in aquatic
food chains (e.g., mercury), AWQC are often based on Final Residue Values (FVR)
which are designed to protect against possible adverse effects of bioaccumulation at
higher trophic levels. As such, AWQC provide a suitable gauge of chemical levels at
which sensitive aquatic species, and their predators, may be adversely affected.

If a chemical had no established AWQC, a conservative (the lowest reported value
for appropriate freshwater species) toxicity threshold value for acute and chronic effects
was derived from the literature. AWQC for several of the metals require adjustment
based on water hardness (in mg/L as CaCO,). A hardness value of 50 mg/L was
assumed (per CTDEP [1992]); this value was similar to calculated hardness values based
on measured levels of calcium and magnesium in on-site samples.

a. Branch Brook

Ten inorganic and two organic chemicals were detected in downgradient
Branch Brook surface water samples (Table 56). Maximum measured downstream
concentrations for copper, mercury, zinc, methylene chloride, and di-n-
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butylphthalate were consistent with maximum detected upstream concentrations,
suggesting that these chemicals are not site-related. Zinc, methylene chloride, and
di-n-butylphthalate did not exceed chronic screening benchmarks and were screened
out of the assessment. Since mercury and copper exceeded acute and chronic
benchmarks, these chemicals were retained for further background evaluation.
Maximum measured values for six (calcium, iron, magnesium, manganese,
potassium, and sodium) of the remaining seven chemicals did not exceed chronic
screening benchmarks. Cyanide, which was detected in only one of 14 samples,
exceeded both acute and chronic screening benchmark levels. However, the
criterion for cyanide is based on free (not total) cyanide. Analyzing samples for
free (rather than total) cyanide is likely to substantially decrease the measured
chemical concentrations, likely to levels below criteria. Based on the above, no
chemicals were considered CPECs for Branch Brook surface water. The status of
mercury and copper as probable background constituents will be re-evaluated in the

next phase of the assessment.

b. Naugatuck River

Seven inorganic and six organic chemicals were detected in downgradient
Naugatuck River surface water samples (Table 57), although it should be noted that
detection limits were higher than screening benchmarks for several chemicals in at
least some samples. Maximum measured downstream concentrations for iron, zinc,
and trichloroethene were consistent with maximum detected upstream
concentrations, suggesting that these chemicals are not site-related. Iron and
trichloroethene did not exceed chronic screening benchmarks and were screened out
of the assessment. Zinc exceeded chronic screening benchmarks and was retained
for further background evaluation.

None of the other detected chemicals exceeded acute or chronic benchmark
values. Based on the above, no chemicals were considered CPECs for Naugatuck
River surface water. The status of zinc as a probable background constituent will be
re-evaluated in the next phase of the assessment.

2. Sediment

A total of 32 sediment samples were collected from water bodies (Branch Brook and
the Naugatuck River) adjacent to the site during June and October 1994. This includes
16 samples from Branch Brook, 4 upgradient of the site (2 locations) and 12 adjacent to
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or downgradient of the site (6 locations), and 16 samples from the Naugatuck River, 8
upgradient of the site (4 locations) and 8 adjacent to or downgradient of the site (4
locations). The upstream samples were used to characterize "background” conditions.
For sampling locations where more than one depth was sampled during a sampling event,
only the data from the top-most stratum (0 to 0.5 feet for these samples) was used in this
assessment.

Screening-level sediment guidelines developed by the Ontario Ministry of the
Environment (MOE 1993), the New York State Department of Environmental
Conservation (NYSDEC 1989), National Oceanic and Atmosphere Administration
(NOAA) (Long and Morgan 1990), and USEPA (1988, as updated for individual
chemicals) were used to assess potential adverse impacts to ecological receptors from
chemicals present in the sediments of Branch Brook and the Naugatuck River. For the
MOE (1993) sediment guidelines, the Lowest Effect Level (LEL) value was used; the
LEL represents the concentration at which no adverse effect on the majority of freshwater
benthic species is likely. Effects Range-Low (ER-L) values from Long and Morgan
(1990) were also used, which are similar to LEL values. Since the majority of data used
to determine the ER-L values were from marine or estuarine habitats, ER-L values were
not used if a LEL or other freshwater-based value was available. LEL, ER-L, and
NYSDEC metal guideline values (and LEL and ER-L organic guideline values) are
generally considered conservative screening benchmarks since they do not account for
chemical bioavailability (i.e., they assume that the chemical is 100 percent bioavailable to
benthic organisms).

NYSDEC and USEPA sediment guideline values for organic chemicals are based on
equilibrium partitioning. These guideline values control for bioavailability by
normalizing based on the total organic carbon (TOC) content of the sediment. A TOC
value of one percent was used in this assessment, which is generally consistent with
measured sediment TOC levels in Branch Brook and the Naugatuck River. If a sediment
guideline value was not available for an organic chemical from the sources cited above, a
value was calculated using data inputs from the literature and the equilibrium partitioning
approach (USEPA 1988).

a. Branch Brook

Seven inorganic chemicals were detected in downgradient Branch Brook
sediment samples (Table 58). Maximum measured downstream concentrations for
barium, chromium, lead, and zinc were consistent with maximum detected upstream
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concentrations, suggesting that these chemicals are not site-related. Chromium,
lead, and zinc did not exceed screening benchmarks and barium in sediments is
likely to be in insoluble, non-toxic forms (carbonates and sulfates) and thus
unavailable to ecological receptors (USEPA 1986). Therefore, these chemicals
were screened out of the assessment.

Maximum measured values for cobalt and nickel did not exceed conservative
screening benchmarks. Maximum copper concentrations marginally exceeded the
most conservative available benchmark (the MOE benchmark; hazard quotient of
1.06) but did not exceed NYSDEC (19 mg/kg) or NOAA (70 mg/kg) sediment
guideline values. Based on the above, no inorganic chemicals are considered
CPECs for Branch Brook sediments.

Twenty-one organic chemicals were detected in downgradient Branch Brook
sediment samples (Table 58). Maximum measured values for 13 of these organic
chemicals did not exceed conservative screening benchmarks and were immediately
screened out. For seven of the remaining eight chemicals (aldrin, benzo[a]pyrene,
benzo[k]fluoranthene, 4,4'-DDT, dieldrin, fluoranthene, and pyrene), exceedences
were based on conservative screening benchmarks (all were based on MOE
guideline values) which do not account for the bioavailability of the chemical to
benthic organisms. Re-evaluating these seven chemicals using the equilibrium
partitioning approach (which accounts for chemical bioavailability) and a total
organic carbon level of one percent, none of these chemicals exceed partitioning-
based benchmarks.

Screening criteria for the remaining organic chemical (diethylphthalate) was
already based on the equilibrium partitioning approach. The hazard quotient at the
maximum detected concentration was less than three, but was less than one based on
mean measured concentrations. Since this chemical exceeded screening benchmarks
in only one of 12 total samples, and mean concentrations were well below the
benchmark value, this chemical is unlikely to result in significant, widespread
effects to ecological receptors. Based on the above, no organic chemicals are
considered CPECs in Branch Brook sediments.

b. Naugatuck River

Twelve inorganic chemicals were detected in downgradient Naugatuck River
sediment samples (Table 59). Maximum measured downstream concentrations for
barium, cadmium, copper, lead, and zinc were consistent with maximum detected
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upstream concentrations, suggesting that these chemicals are not site-related. Since
lead did not exceed screening benchmarks, it was screened out of the assessment.
Barium in sediments is likely to be in insoluble, non-toxic forms (carbonates and
sulfates) and thus unavailable to ecological receptors (USEPA 1986), and was also
screened out. Since cadmium, copper, and zinc exceeded screening benchmarks,
these chemicals were retained for further background evaluation.

Maximum measured values for arsenic and cobalt did not exceed conservative
screening benchmarks and were screened out. Maximum nickel concentrations
marginally exceeded the most conservative available criterion (hazard quotient of
1.4) but did not exceed NYSDEC (22 mg/kg) or NOAA (30 mg/kg) sediment
criteria.

No screening benchmarks were available for potassium or vanadium.
Potassium, an essential nutrient, is unlikely to adversely effect aquatic receptors.
Vanadium was detected in only a single sample at relatively low concentrations.

Chromium and silver were detected in downstream samples at levels exceeding
concentrations in upstream samples. The maximum chromium concentration was
adjacent to Envirite’s southern property line, while the maximum silver
concentration was below the Thomaston POTW’s outfall. Since these two
chemicals were at, or exceeded, screening benchmarks based on both the maximum
concentration (hazard quotients of 3.0 and 2.2, respectively) and the mean
concentration (hazard quotients of 1.2 and 1.0, respectively), they were retained as
CPECs. The status of cadmium, copper and zinc as probable background
constituents will be re-evaluated in the next phase of the assessment.

Twenty-two organic chemicals were detected in downgradient Naugatuck River
sediment samples (Table 59). Maximum measured downstream concentrations for
acetone, anthracene, 2-butanone, dibenzofuran, di-n-butylphthalate, fluoranthene,
fluorene, phenanthrene, and pyrene were less than maximum detected upstream
concentrations, suggesting that these chemicals are not site-related. Although
fluoranthene and phenanthrene exceeded conservative screening benchmarks (the
other 7 chemicals did not exceed benchmarks), these two chemicals did not exceed
benchmarks based on equilibrium partitioning at a TOC level of one percent. Thus,
these 9 chemicals were screened out of the assessment.

Maximum measured values for acenaphthene, benzo(b)fluoranthene, bis(2-
ethylhexyl)phthalate, bromodichloromethane, chloroform, methylene chloride,
naphthalene, and tetrachloroethene did not exceed conservative screening
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benchmarks and were screened out of the assessment. For four (benzofa]pyrene,
benzo[k]fluoranthene, dieldrin, and heptachlor) of the remaining five chemicals,
exceedences were based on conservative screening benchmarks which do not
account for the bioavailability of the chemical to benthic organisms. Re-evaluating
these four chemicals using the equilibrium partitioning approach (which accounts for
chemical bioavailability) and a TOC level of one percent, none of these chemicals
exceed partitioning-based benchmarks.

Screening criteria for the remaining organic chemical (methoxychlor) was
already based on the equilibrium partitioning approach. The hazard quotient, based
on the maximum detected concentration, was only 1.1, and this chemical was
detected in only one sample. Based on the above, no organic chemicals are
considered CPECs in Naugatuck River sediments.

3. Surface Soil

Surface soil data are available from soil borings of the zero to one foot strata at 24 -
on-site locations; these data were collected in November-December 1994. Eight surface
soil samples were collected at locations to characterize background conditions (GZA
1995).

Promulgated criteria for assessing the toxicity of surface soil contaminants to
terrestrial ecological receptors are unavailable. As part of this assessment, soil
benchmarks were developed based on the toxicity of chemicals in soil to plants and
earthworms as determined from the literature. These benchmarks were used to screen the
chemicals detected in surface soils.

Seventeen inorganics were detected in on-site surface soils (Table 60). Maximum
measured concentrations for barium and lead were consistent with maximum background
concentrations. Barium did not exceed screening benchmarks and was screened out of
the assessment. Lead exceeded screening benchmarks in only a single sample (out of
22), and was also screened out. Eight additional inorganics (arsenic, beryllium, cobalt,
mercury, selenium, thallium, tin, and vanadium) did not exceed soil benchmarks and
were screened out of the assessment. Antimony was very infrequently detected (1 of 22
samples), although the single detect exceeded a conservative screening benchmark.

Chromium exceeded soil benchmarks frequently (13 exceedences), as did copper
(14), nickel (12), cadmium (5), silver (4), and zinc (17). For each of these chemicals.
except cadmium and silver, both maximum and mean concentrations exceeded
benchmarks. Thus, these six metals were retained as CPECs even though the maximum
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background concentration exceeded the mean on-site concentration (as well as the
screening benchmarks) for each of these chemicals.

Thirty-eight organic chemicals (including two PCB Aroclors) were detected in on-
site surface soils (Table 61). Nine of these chemicals were detected in two or fewer
samples (out of 24 total samples or 8 percent) and were screened out based on frequency
of detection (Table 61). Eight organic chemicals (acetone, bis[2-ethylhexyl]phthalate, 2-
butanone, chloroform, di-n-butylphthalate, diethylphthalate, 4-methyl-2-pentanone, and
methylene chloride) were consistently detected in sample blanks and were screened out on
this basis. Of the remaining 21 organic chemicals, 15 did not exceed screening
benchmarks (Table 61) and were screened out.

Five of the six remaining organic chemicals were PAHs. Benzo(a)pyrene was the
only one for which a screening benchmark was available; this benchmark was exceeded
only one time, by a relatively small margin (hazard quotient of 1.5). The remaining four
PAHs were detected at maximum concentrations comparable to, or below, that of
benzo(a)pyrene. Thus, these five PAHs are not likely to present a significant risk to
ecological receptors at the site and were screened out.

Di-n-octylphthalate was detected relatively frequently (17 of 24 samples). Its
maximum detected soil concentration was 0.19 mg/kg and its mean soil concentration
was 0.08 mg/kg (Table 61). Since no screening benchmark was available for this
chemical, it was retained as a CPEC to allow further evaluation in subsequent phases of
the assessment.

4. Summary of CPECs

In summary, no CPECs were selected for Branch Brook surface water or sediments.
In the Naugatuck River, no chemicals were selected as CPECs in surface water, although
chromium and silver were selected as CPECs in sediments. In surface soils, chromium,
copper, nickel, cadmium, silver, zinc, and di-n-octylphthalate were retained as CPECs.
The status of mercury and copper in Branch Brook surface water; zinc in Naugatuck
River surface water; and cadmium, copper, and zinc in Naugatuck River sediments as
probable background constituents will be re-evaluated in the next phase of the

assessment.
B. Potential Indicator Species
Because of the complexity of natural systems, it is rarely, if ever, possible to assess

potential impacts to all ecological receptors present within an area. Therefore, indicator
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species or species groups are frequently used as surrogates to evaluate potential risks to the
entire ecological community. Selection criteria for choosing indicator species may include:

1) known or likely occurrence within the vicinity of the site; 2) representative of a specific
taxonomic group, life history trait, and/or trophic level in the habitats present; 3)
representative of exposed populations at the site because of toxicological sensitivity or the
magnitude of potential exposure; and 4) sufficient toxicological information is available for the
species on which to base an evaluation. This section discusses potential indicator species for
use in subsequent phases of the assessment.

Since limited field work has been done in terrestrial habitats at the site and, because
inquiries (agency consultation) as to the potential occurrence of rare and endangered species at
the site have not yet been made, the selection of potential indicator species groups should be
considered preliminary. In later phases of the assessment, a reconnaissance-level field survey
of the site will be conducted by qualified biologists. A literature review and agency
consultation will be conducted to supplement field observations regarding species potentially
present at the site and to determine the potential presence of rare and endangered species.
Once these activities are completed, the list of indicator species can be finalized.

For aquatic habitats (Branch Brook and the Naugatuck River), the following indicator
species or species groups are proposed:

e  Benthic Invertebrates - Benthic invertebrates living in or on sediments are
potentially exposed to chemicals present in sediment pore water and/or surface
water. For species which ingest bulk sediments, additional exposures can occur
during feeding activities. In addition, these organisms serve as food for many other
organisms (Such as fish) and are therefore important in aquatic food chains.

*  Fish - Fish may be exposed to chemicals present in surface water and sediments
through direct contact or via the food chain. In addition, these organisms often
serve as food for wildlife and are therefore important in aquatic and terrestrial food
chains.

As part of the Consent Order, Rapid Bioassessment Protocol benthic invertebrate and fish
studies were conducted at several locations within Branch Brook and the Naugatuck River.
Thus, site-specific data are available to directly evaluate potential adverse effects to these
groups due to site-related chemicals.

The following indicator species or species groups are proposed for terrestrial habitats:
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e  Terrestrial Plants - Plants are exposed to chemicals present in the surface soils
though root uptake. As such, they are representative of direct effects to primary
producers, and indirect effects (habitat alteration and food chain transfer of
chemicals) to various animal groups.

e  Soil Invertebrates - Earthworms are the "standard" surrogate; it is the species
group for which the most toxicological information is available. These organisms
are maximally exposed to chemicals present in soils, both by direct contact and by
ingestion, and thus serve as good indicators of potential effects to detritivores
present in terrestrial systems. In addition, these organisms serve as food for many
other organisms and are therefore important in terrestrial food chains.

Additional, upper trophic level species can be selected for terrestrial habitats following
completion of the reconnaissance-level field survey, literature review, and agency consultation.
Wildlife species will be selected that forage in the terrestrial habitat types present on-site, as
well as species which may also utilize adjacent aquatic areas to obtain food. Because of the
amount of information potentially available on toxic effects, bird and mammal species will be
emphasized during the selection process.

C. Potential Ecological Endpoints

There are two types of ecological endpoints, assessment endpoints and measurement
endpoints. An assessment endpoint is an explicit expression of the environmental value that is
to be protected, while a measurement endpoint is a measurable ecological characteristic that is
related to the valued characteristic chosen as the assessment endpoint (USEPA 1992c). The
general considerations for selecting assessment and measurement endpoints are summarized in
USEPA (1992c¢) and discussed in detail in Suter (1989; 1993).

Assessment and measurement endpoints may involve individual organisms, populations,
communities, or the ecosystem itself (USEPA 1992c). Effects to individual organisms are
important for some receptors, such as rare and endangered species, although community- and
population-level effects are typically more relevant to ecosystems. However, community- and
population-level effects are frequently difficult to directly evaluate without long-term and
extensive study. Measurement endpoints at the individual organism level (e.g., mortality or
reproductive success) can often, however, be used to evaluate an assessment endpoint at the
population level (USEPA 1992c). In addition, use of criteria or benchmark values designed to
protect sensitive components of the community (e.g., Ambient Water Quality Criteria for the
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Protection of Aquatic Life) can be useful in evaluating potential community- and/or
population-level effects.
The following assessment endpoints for terrestrial habitats are proposed for this

screening-level ecological risk assessment:

»  No ecologically significant adverse effects (growth and reproduction) to selected
plant and lower trophic level animal indicator species or species groups

e  No ecologically significant adverse effects (reproduction) to selected upper trophic
level animal indicator species

These assessment endpoints will be evaluated using toxicological threshold values from
the literature (which are based on laboratory and field data) and/or criteria/guideline values as
measurement endpoints. As part of the risk characterization, a semi-quantitative evaluation of
these assessment endpoints will be conducted by comparing projected exposures of selected
indicator species with toxicological threshold values (the measurement endpoints) for each
appropriate medium using the quotient method (Suter 1993).

For aquatic areas, the following assessment endpoints are proposed:

e  No significant difference in benthic invertebrate abundance, diversity, or the
presence of pollution-sensitive benthic invertebrate taxa between upstream and
downstream locations in Branch Brook which are attributable to site-related
chemicals

e  No significant difference in fish abundance or diversity between upstream and
downstream locations in Branch Brook which are attributable to site-related
chemicals

e  No significant difference in benthic invertebrate abundance, diversity, or the
presence of pollution-sensitive benthic invertebrate taxa between upstream and
downstream locations in the Naugatuck River which are attributable to site-related
chemicals
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*  No significant difference in fish abundance or diversity between upstream and
downstream locations in the Naugatuck River which are attributable to site-related
chemicals

For the above aquatic habitat assessment endpoints, measurement endpoints will consist

of various community metrics (e.g., species richness, diversity) calculated for upstream and
downstream locations within each water body for benthic invertebrates and fish.
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IV. SUMMARY AND CONCLUSIONS

This report presents the First Interim Deliverable of the PHERE of Envirite's Thomaston,
Connecticut site. In accordance with USEPA requirements, two components of the Human
Health Risk Assessment (Hazard Identification and Exposure Assessment) and one component
of the Ecological Risk Assessment (Hazard Identification) are presented herein. Other than a
reconnaissance-level field survey of the site to be conducted by a qualified biologist and some
limited literature review and agency consultation, ENVIRON does not believe that additional
data collection activities are necessary to complete the PHERE.

J-23 ENVIRON



REFERENCES

Beyer, W.N. 1990. Evaluating Soil Contamination. U.S. Fish and Wildlife Service
Biological Report 90(2). 25 pp.

Beyer, W.N. and C. Stafford. 1993. Survey and Evaluation of Contaminants in Earthworms
and in Soil Derived from Dredged Material at Confined Disposal Facilities in the Great
Lakes Region. Environmental Monitoring and Assessment 24:151-165

Connecticut Department of Environmental Protection (CTDEP). 1992. Water Quality
Standards. Connecticut Department of Environmental Protection, Water Management
Bureau, Hartford, Connecticut. May 1992.

Eisler, R. 1987. Mercury Hazards to Fish, Wildlife, and Invertebrates: A Synoptic Review.
U.S. Fish and Wildlife Service Biological Report 85(1.10). 90 pp.

Environment Canada. 1994. Toxicity Testing of NCSRP Priority Substances for the
Development of Soil Quality Criteria. Presented at SETAC 1994.

Fitchko, J. 1989. Criteria for Contaminated Soil/Sediment Cleanup. Pudvan Publishing Co.,
Inc., Northbrook, IL.

GZA GeoEnvironmental, Inc. (GZA). 1995. RCRA Facility Investigation Phase I Report,
Envirite Corporation, Thomaston, Connecticut. Draft Report.

Hull, R.N. and G.W. Suter I. 1994. Toxicological Benchmarks for Screening Contaminants
of Potential Concern for Effects on Sediment-Associated Biota: 1994 Revision.
Environmental Restoration Division, ORNL Environmental Restoration Program.
ES/ER/TM-95/R1.

International Commission on Radiological Protection (ICRP). 1984. Report on the task group
on reference man. ICRP 23. New York: Pergamon Press.

J-24 ENVIRON



Levan, A. and G. Ostergren. 1943. The mechanism of c-mitotic action: observations on the
naphthalene series. Hereditas. 29:381-443.

Long, E.R. and L.G. Morgan. 1990. The potential for biological effects of sediment-sorbed
contaminants tested in the National Status and Trends program. NOAA Technical

Memorandum NOS OMA 52.

New York State Department of Environmental Conservation (NYSDEC). 1989. Sediment
Criteria - December 1989. Division of Fish and Wildlife.

OHM/TADS. 1995. Oil and Hazardous Materials on-line database.

Ontario Ministry of Environment and Energy (MOE). 1993. Guidelines for the Protection
and Management of Aquatic Sediment Quality in Ontario. ISBN 0-7729-9248-7. 27 pp.

Suter, G.W. II. 1989. Ecological endpoints. Chapter 2 IN Warren-Hicks, W., B.R.
Parkhurst, and S.S. Baker, Jr. (eds). Ecological Assessment of Hazardous Waste Sites:
A Field and Laboratory Reference. EPA/600/3-89/013.

Suter, G.W. II. 1993. Ecological Risk Assessment. Lewis Publishers, Chelsea, MI. 538 pp.
Suter, G.W., II. and J.B. Mabrey. 1994. Toxicological Benchmarks for Screening Potential
Contaminants of Concern for Effects on Aquatic Biota: 1994 Revision. Environmental

Restoration Division, ORNL Environmental Restoration Program. ES/ER/TM-96/R1.

U.S. Environmental Protection Agency (USEPA). 1986. Quality Criteria for Water. Office
of Water Regulation and Standards. EPA 440/5-86-001.

U.S. Environmental Protection Agency (USEPA). 1988. Interim Sediment Criteria Values

Jor Nonpolar Hydrophobic Organic Compounds. Office of Water, Criteria, and
Standards Division. 34 pp.

J-25 ENVIRON



U.S. Environmental Protection Agency (USEPA). 1989a. Office of Emergency and
Remedial Response. Risk assessment guidance for Superfund. Vol. I, Human health
evaluation manual (Part A). Interim final. Washington, DC. December.
EPA/540/1-89/002.

U.S. Environmental Protection Agency (USEPA). 1989b. Supplemental risk assessment
guidance for the Superfund program. Part 1. Guidance for public health risk
assessments. Part 2. Guidance for ecological risk assessments. Draft final. USEPA
Region 1 Risk Assessment Work Group. EPA 901/5-89-001. June.

U.S. Environmental Protection Agency (USEPA). 1990a. Office of Health and
Environmental Assessment. 1990. Exposure factors handbook. Washington, DC.
March. EPA/600/8-89/043.

U.S. Environmental Protection Agency (USEPA). 1990b. Corrective action for solid waste
management units (SWMU ) at hazardous waste management facilities. Proposed rule.
Federal Register. Vol. 55. No. 145. Friday, July 27, 1990.

U.S. Environmental Protection Agency (USEPA). 1991a. Human health evaluation manual,
supplemental guidance: "Standard default exposure factors.” Memorandum from T.
Fields, Jr., Office of Emergency Remedial Response, to B. Diamond, Office of Waste
Programs Enforcement. March 25. OSWER Directive 9285.6-03.

U.S. Environmental Protection Agency (USEPA). 1991b. Water Quality Criteria Summary.
Office of Science and Technology, Health and Ecological Criteria Division, Washington,

DC.

U.S. Environmental Protection Agency (USEPA). 1992a. Guidelines for exposure
assessment. Fed. Reg. 57:22888-22938. May 29, 1992,

U.S. Environmental Protection Agency (USEPA). 1992b. Guidance on risk characterization

Jor risk managers and risk assessors. Memorandum from F.H. Habicht, Deputy
Administrator, to Assistant Administrators, Regional Administrators. February 26.

J-26 ENVIRON



U.S. Environmental Protection Agency (USEPA). 1992c. Framework for Ecological Risk
Assessment. EPA/630/R-92/001.

U.S. Environmental Protection Agency (USEPA). 1992d. Dermal exposure assessment:
Principles and applications. Interim report. Office of Health and Environmental
Assessment, Washington, D.C. EPA/600/8-91/011B.

U.S. Environmental Protection Agency (USEPA). 1993. Office of Water Policy and
Technical Guidance on Interpretation and Implementation of Aquatic Life Metals
Criteria. 1 October 1993.

U.S. Environmental Protection Agency (USEPA). 1994a. Health effects assessment summary
tables. Annual FY 1994. OERR 9200.6-303 (94-1). NTIS No. PB94-921199. March.

(July and November Supplement)

U.S. Environmental Protection Agency (USEPA). 1994b. Memorandum from T.T. Davies,
Office of Science and Technology, to Water Management Division Directors regarding
Metals Criteria Conversion Factors. 9 December 1994.

U.S. Environmental Protection Agency (USEPA). 1995. Integrated Risk Information System
(IRIS).

Will, M.E. and G.W. Suter II. 1994. Toxicological Benchmarks for Screening Potential
Contaminants of Concern for Effects on Terrestrial Plants: 1994 Revision.
Environmental Restoration Division, ORNL Environmental Restoration Program.
ES/ER/TM-85/R1.

J-27 ENVIRON



TABLES

ENVIRON



NOYIANH SIX ALBWLULIS\EJEP\S JIHUIUSp 0
817 11 6 € o€l +6 6L 1 (1e101) soud[AY
16 +C 16 +Z 3pLIOJYd [AUTA
8L b 8L t J)E1AE [AUIA
187 S+ € 1 ¢ tl 91 Sl Lzl S 2 I 16 6 SUIYIS0IO[YOLL ||
11 0T €7 6 16 [ 2UIYI20I01YII(Q-T | -SULL],
0£T 6 6 4 0€1 68 16 £ auan|o|
87 L91 €€ 81 0l € 8zl 98 0T (4 16 85 AUDYIR0IO[YIBID
69 €1 01 € 6 01 SUAAIS
S6T 651 6 6 9¢ 01 sTl L8 13 i€ | ¢ 1z SPLIOJYD AUDJAYISN
FIL §9 1 1| ] i 19 16 € duAZUSqIAY1g
91 L9 £L st | @ 1 6L IS SUAYI20I0[YIIQ-T " [-S1)
87 €61 I 9 8zl 96 € 17 16 0€¢ ] ULI0J0IO[Y)
€7 4 €7 (4 3UdZUIGOIONYD)
¥e T ve T IpUO[Ye1Id] Uogre)
€8 €7 6 v YL 61 3pYInSIp uogie)
L0l 3 8 [ 8 I 16 £ auky 1dW0I0[Yd1powolg
191 8T 0¢ 3 ot 6 16 9] audzudg
€ i £ I JLINUO[AISY
€LT 1L1 ol ol (44 6 o¢l L11 ¢ 07 6L Sl 3U0jY
80¢ 65 6 I 0zl 143 6L 2 auoueiudd-Z-[AYI9N- 1
£6 ¢ 4 [4 6L I SUOUBXIH-7
1£2 8t €T 9 101 3 8T L 6L (4 auoueIng-g
66 £ 6 1 06 4 suedoidolo[ydrqg-z'|
171 14 0€ 3 16 ST SUBY120101Y2IJ-Z [
vl t1 €T r4 16 rAl AUAYI0IOIYII-T ‘1
16 14 16 v SUEY120I0[YII- ‘|
16 £ 16 £ SUBYI0I0[YOUL - 1 ‘]
871 87 6 i 87 8 16 61 SURYIR0IOIYOLL -1 ‘|

spunoduio) oA

mo_._E«mA $13912¢

sajdweg | s19990q

sodwieg | s13912q

sajdueg [ 513939q

sajdweg _ $13319(

sojdweg _ $139)2Qq

sajduieg | s33339q

s[eIox,

FEXELIT 2R

Jjeyaed]

13JEAN dejINg

110§

JUdWIPIS

J)EAN pUNOIn)

feanway )y

BIPIN PIjduieg 3y4) Jo duQ Jsea] Je Ul pA)Ia(| S[edmIy)

I d1q8L




NOMIANA SN AULBLUIUUS\EIBP\D JIIIUIUS§UY 0

LS £ ot I 11 z arefeyydiAzuaqiiing
€57 £81 4 9 o1 | 1 611 il 1€ 6 18 €S arefeyyd(AXayAy1e-7)sig
SL 1 SL I Bﬁucaoaoﬂo_o_:o-Nvm_m
4] 81 8 81 ajefeyiydifingjAzusg
1 1 [ I p1oe do1ozuag
017 98 66 9 G £z 08 1 susyjuesonj(xy)ozusg
114 4 0z 4 susjA1ad(1°y‘)ozuog]
vt L8 £l £9 1¢ £T 08 I udyjuelony(q)ozudg
we £8 - 11 19 I€ 1z 08 [ aua1Ad(e)ozusg
t1 L t¢ 9 08 1 sudeiur(v)ozudg
8t 8S LIl Ly 1€ | 1 susoenUy|
Fi1 3 ye % ) 08 I augifyiydeuady
651 4 19 L 61 £ 6L I suayydeusdy
9L 1 9L I fouaydoniN-+
[43 ¢ 143 £ 81 [4 fousydiAy1op-+
9L 4 9 K TouaydiAy1ow-¢g-010[y -t
9 < 9 4 AUIPIZUQAYPWI-,£'¢
L l L l QUIPIZUdQOIOIYIIJ-£°€
£6 9 133 £ 81 £ fouaydjsyn-g
88 07 88 0t ausfeyiydeusy1op-¢
08 £ 08 £ jouaydolod-¢
9¢ I 9¢ 1 suseyydeuoroy)-g
tt S bt 3 [oudydololyd1-9°'z
66 14 61 4 08 4 fouaydiAyoung-+°g
68 81 S 1 08 Ll fousydoIofydiq-#'g
<8 6 S I 08 8 10U34dOIOIYILLL-9'p'T
zs £l L i St 4 ToudydoIoyouL-¢*y'g
16 £ 16 3 AUAZUSQOIOIYINJ-T |
61 4 Y 1 14 1 SUdZUQOIO[YOUL-+T ]

spunodwio)) IIL[OATWAG

sopdureg [ 519933

sojdweg | s)912q

sadweg | s19912q [sopdures | 533310

sajdweg _ §139)9(1

sajdweg _rauouua

sajdureg [ s1999q

S[E0L

1312W071 4

Jjeydea]

JJJBAN DBLING

llog§

JuWIpag

J3eAN pPUNOIs)

[eAudY)

BIPIA PIJdWES Y3 JO U ISEIT JE Ul PAIINA| S[EIWIY)

13lqeL




NOYIANY

U—> ;[nsf:—:.—U/f——sv\/u.l\imc.—:/ua‘f\/.:

( 1 [4 1 9101 101501y
8§ 4 91 1 i I OHg-tydlvy
88 L 8 t 08 ¢ ULIP[Y
131! 149 66 [43 9 1 08 I Lda-t't
eSl [44 €L 17 08 I A4d-t't
91 | 91 I aaa-t+r

SIpINSI/SEDd

€ 1 £ 1 auIpuidl
877 011 611 8 1€ ST 8L 3 dudIAd
oIl S | 13 t 6L I Jousyd
(454 F01 611 8L 1t (44 78 t suaIyueudyd

[4 [ ré 1 unadeudY g
08 1 08 I jousydoiojyoeiuag
961 ot S £ €01 LT 8 1 08 6 sudfeyydeN
001 3 0T I 08 (4 aunure[Audyd1posonIN-N
LL Ll LL Ll SUNUEB[AYISWIPOSOIIN-N
68 8 vE £ i (4 Sy 3 . 101y2AXOY IO
[44 14 [44 L4 suoioydos]
0t [4 07 [4 Juaisd(pa-y 77 1)oudpuj
08 1 08 I JUAPEINQOIOIYILXIH
14| LT 601 9| 61 [4! auaitony]
[4%4 801 611 8L 1€ 9 8 14 audyluetony
6L I 6L 1 arefeyydiAyowic
¥0T £y 66 ST %4 £l 8 S arereyydiAyoIg
14! 14 14! 14 eeqiyd Ay
£01 4! 18 6 61 € ueINJoZuaqI(]
0¢c I 0T [ suadenyue(y ‘e)ozuaqicy
L8] 99 LO1 ¥9 08 z aefeyydjA100-u-1(]
97 061 € 3 o€ 3 611 01 1€ 67 8 6 AefeyydiAing-u-1g
oIl 6 be 9 8 £ auasAnpH

sajduieg | s10a39q [sojdweg [ s30919q [sojdweg | s1919q [sojdmeg | s19913q [sojdwes | s100)3q [sojdures | s1oamaq sajdureg | §)332Qq [ednuRy)
S[eI0 L IPWOZNJ AeyIedr] JJB AN ddepng ros FTTELTTIETY JIJEpN puUnOIn)

RIPDIIN pajdures 3y Jo au() IS J8 Ul PYIAI( S[ENURY))

13198




NOYIANT

3N }LGEE:uzc.ct/u?\n&»tﬁfdl/.:

9t¢ vLT 3 ol o te 61 z L1 L1 L1 L1 el t6 xddoy
67T LET 67 t 01 701 LI Ll 18 T TR
£9¢ 71t $6 st L11 L1 L1 LI +e1 ¢t wnnoe ) )
8Ll LLT 0T 0T S¢ g€ €71 43| )
t1¢ 1€1 9¢ 1z L1l 8 6 S €l Iz wniwpe)
181 9 201 09 6L z wnIjjA1Rgl
Pl1g sl o v LIl L1 LI L1 el L1 wnueg
£LT 6SI 67 3 L1 111 3 I l w oIu3sIY
801 3 LT 3 z I 6L I Auournry
T spunodwo)) Juediou]
06 06 8 8 t | ¢ 81 81 [ 91 91 9% 9% sua]Ax-u1-010[ydena |
86 z 91 1 w 1 aprxodd Jopyoerdoy|
44| 4 ¥e I 8 z 08 6 loryseiday
€61 vT £ I Ol1 74 08 I (suepur) DHg-ewuren
sl I SI I JuepIO[y) BWIUIEr)
86 L 81 9 ] 08 1 apAyap|e uLpug
4 4 ré ré 4 r Jlej[ns :&.:zmonu:m
8 £ 8 3 1] uejInsopuy
08 I 08 I | ugjnsopuy
€l ST ¥ 4 8¢ t ol z 08 L uuppRIq
11 01 € I 8t L 08 z JHg-®1”a
06 06 8 3 z z 81 81 91 91 9% 9t 1Auaydiqoiojyoedag
Ll T L1 T Jjozeqie)))
08 - 14 08 1 4 JHg-erg
16 €7 16 €T 0971 J0jo01y
181 09 101 65 08 1 yST1 10001y
81 £ 81 € 8pT1 Jo[oory
(4 1 z I TrTl lopory
tv 3 z I W z Z€T1 Jopory
4 ! (4 1 1221 1ojo01y
sajdweg | s10910q [sajdweg | s1nag [sojdweg | s1ajaq [sadweg [ s13959q [sojdwes [ s19930q [sojdweg §19)9Qq |so|dwmeg | $)0a30q [Eaway)
s[e10y, J1212W0Z31 g EIVTRLED | JI)BAA depng 1o JUUPIG B puncin

eipa pardwies o) Jo auqQ 1seaT 18 1 PANNANIQ S[EAWIY)

131qeL




NOYIANA SIN ALEWLUIS\ELEP|S fIIIUIU O\ 0
0LE 19¢ 0T 0¢ or St 33 14 L1 L11 L1 Ll Stl el dulZ
S0l 98 001 8 S ! WnIpeueA
¥9 11 +9 11 utp
16 £ 16 133 winiiey j,
061 061 0¢ 114 1) ¢t Sel Sel wnipog
£0¢ 8L [4 I LI 0L 9 £ 6L L4 1A
18 1 X4 18 1T wniugjag
6L1 6L1 0T 0t St 153 1 1 1% 1 Y41 UImissel10d
443 16¢ [44 67 LT1 LTIl Ll 91 Stl 68 [P3IN
L91 ¢h 81 1 61 8 63 £€ I I AN
061 SS1 07 L S¢ €T sel 171 9SUBTUBIN
8LI 8LI 0T 0c 93 %3 14! 1 X4 wnisauge
t61 199 8¢ Sl LI1 orl Ll 91 (44! 14! pex
061 L91 0T 81 33 113 ctl il uoij
u 1 u i apueA)
sajdweg | 519939q [sardwres [ s1090q [sojdwreg | s1dajaq [sajdwreg | s10930q [sojdmeg | s19930q |sojdwes $19919q  [sajdweg | §33939¢ [enway)
sjeyo] 12)2W0ZANJ eyIeI] JIEA eNng 110§ yuamipag JI)EA\ PUNOID)

BIPIA PIdwesS 3y} JO auQ JSEI JE Ul PANIINRQ S[EINWIN)

13qel




ZOM:\)ZM- m_z >fu/m-mﬁ/o__.—_.n:o/u.—uv_c._c/v._b/.a
€06+ +0-900°S +0-500°S 70-900'1 20-900'1 08 1 auddeIyuE(R)OZUdg
£0-99L 200 +0-900°S 20-900'1 20-300'1 08 Ll arejeyydjngiAzuag
€0-d€8 T €0-901°1 +0-300°€ 20-900'1 70-900'1 8L € sudidd
€O-dS8 b £0-909'1 +0-900°S 20-300'1 70-900'1 08 £ duaylueIon|
€0-48€°€ €00 +0-400' ¥ 20-300'( 70-900'1 08 8t slereyiydjAing-u-1q
€0-dAES b v0-400°6 $0-00°C 20-300'1 70-9001 08 € audIyIuRuY4

7200 £0-900'1 €0-400'1 S0°0 €00 08 1 [ousydoio[yoeiuad
€0-410°S 20-900'T ¥0-300'9 20-5400'1 70-900'1 08 (4 sunuejAusydiposonIN-N
£0-496'¢ 70-300'1 €0-90€'1 20-900'1 70-900'1 08 t srereyydiAypaig

700 +0-900'8 +0-300'8 SO0 €00 9L I jousydomin-+
£0-ATT L 810 810 20-300'1 20-900'1 6L 1 sudyydeusoy
€0-dv6 ¥ v0-300°C $0-200'T 70-300'1 70-300'1 08 1 sudAyIydeuady
€0-d10°S £0-906'S £0-906°'S 70-900'1 70-900'1 6L I sreeyydidgioung

700 L0 £0-300°S T0-300'1 20-300'1 137 4! [0udYdoIO[YOL L -6 ‘+°T
£0-486'9 810 +0-300°9 20-900'1 20-400°1 08 8 10Uy doIo[yoLLL-9'+T
£0-d8L'6 £0-30€ ¥ £0-900' 200 70-900'1 9L z [ousydiAyaw-¢-os0y)-4|
£0-490°'S 20-300'1 20-300°1 20-900'1 20-900'1 08 I 3UdIPERINQOIO[YOBXIH
€0-411°9 ¥0'0 €0-306'1 20-900'1 20-900'1 vy S [oudydoIoyd1q-9°'z
£0-d8S'S $0°0 £0-900'[ 20-00°( 70-900'1 08 6 sudteyiydeN

00 or'1 €0-90T'1 20-900'1 70-900'1 08 Ll [ousydoso[ydrg-+'g
€0-g¥b'9 L00 900 20-900'1 20-900'1 08 (4 jousydiAyowiq-+°g
€0-410°S £0-901°9 €0-401°9 20-300'1 20-900'I SL I 13(jAdoxdostorofyd-z)stg
£0-dL8 ' €0-30t'T $0-900'1 20-900°1 70-900'1 16 € 2UAZUQOIOIYIIQ-T |
£0-a+8 v €0-90T'1 $0-300 € 20-400'1 70-900'1 08 3 JoudydoIopy)-g
€0-4ST’°S £0°0 £0°0 20-300'1 20-400'1 6L I Jousyd
€0-HTL'S £0°0 +0-900'¢ 20-400'T 20-900'1 LL L1 SUIUBAYISWIPOSONIN-N
€0-ALT'S 20-900'1 20-900'1 20-400'1 70-900'1 9¢ 1 auaeyydeuoiofy)y-g
€0-HLL € £0-30€'1 £0-40€ ' 20-900'1 70-300°'1 9 (4 surprzuaqAyIoWId-,£ ‘¢

(wdd) WNWIXe LU WNUNYe WU sajdureg §33933q [estudy)

Sdldureg (wdd) suonesyuaduo) (wdd) syuny Aduanbaay uondarag
11® JOo uealy P31NI(Q Jo 23ury uoneiuen) pajioday jo Fduey

(ko)

sapdweg 1a3eMpuUN0In Ul Pa3IANAQ S[EINWIY)) 10 SINSNHE)S Alewmng

731qeL




NOMIANT

SPA ML PLP U auu D g UV Doy

£0-40T°'C §0-d0S°S §0-H0$'S 70-400'1 90-400't 08 I (suepurt)(]DHY-BUILIRD
€0-407°C €0-400'S SO0-307'1 ¢0-400'1 90-405°S 08 [4 JHA-enda
£0-d1C°C +0-30¢ 't ¢0-900'C 70-400't ¢0-doL’l 08 t JHd-eg
co-di+'+v S0-H0¢'1 €0-d0¢'l ¢0-400'[ €0-400°¢ o 1 JHg-eydiy
04111 ¥0-409'C €0-407'1 94 194 1fuaydigoroqyoess
+0-4€0°T $0-H0¢€ € 0-30¢'S ] 3z St QUDAX-UI-0JO[YIBIII L
80°0 ¥ o0 oo 010 204001 8¢ 6 neqo)|
890 06'S ¢0-400°1 |62 144 utz
(43 08L 010 1t Iy wnipos
L1 9 010 - I+ 1§7 wmnissejod
v<o 01¢ £0°0 €00 t0'0 |84 [43 193OIN
£0-dSel £0-90%'1 £0-90¢ 1 00 $0-900'C |87 I A1
e 07 700 v v ISSUBSUEIN
001 069 S0°0 v 1y wnisaugey
00 L1o LOO 900 £0-300'C 84 9 pea]
LY 00t €00 tt 1242 187 oy uoi|
vE'0 0L'9 200 1o 7200 v S¢ 13ddo)
800 €60 ¥0'0 v00 ¢0-400°[ 8% ¢l umniwory )
871 08t 00'1 Iy 84 wnfe)
€0rdoL’8 600 £0-401°9 ¢0-d00'1 ¢0-300°1 87 L wniwpe)
6£0 oL’ LOO 0s0 0s0 It 8 umntieg
€0-div'6 SO0 £0-d0L'1 SO0 £0-400°S |84 Sl JuasIy
£0-dv6'y $0-400'9 +0-d00°'9 ¢0-900'1 20-400'1 08 I sus1Ad(e)ozuag
£o-dr6’v ¥0-400°9 +0-400°9 03001 C0-400°[ 08 1 uayjueronyj(y)ozuag
co-dve'tv +0-400'9 +0-400°9 70-300'1 T0rd00'| 08 I suayyuesonyy(qrozuag
£€0-456't Y0-400°L ¥0-d00' 00 ¢0-d00°1 08 [4 suasAry)
€0-d16'Y £0-306'1 +0-400°6 0-400'1 ¢0-300°1 08 [4 arereyydjAlo-u-1q
700 £C0 $0-400 '€ 20-300°'1 £0-90v'L 6L IS alereyIyd(JAXY[AY1R-7)sig
(wdd) WNWIXe WINWITIA WNWIXE A W sojdweg s1NjQq [edtway)
Sdweg (mdd) suonexuaduo) (wdd) Shuny Kduanbasyg wondaag
ITe JO ueagy P3)2913( Jo dduey uonenuend) parioday jo aduey

(e0])

sodureg 131E MpuUNOID) Ul PIIIAI( S[BIWIY)) J10,] SISNEIS Krewung

3qeL




NOYIANA

U—.’ ;E/.&.ﬁsv\/ﬁw—mbw.r:ﬁ\/U.l\Q.—CL:/O&!\/.bv

£0°0 £e0 Y0-d0L°9 0-d00'1 204001 16 86 SUIYIPOIOIYORIR ],
£0-d18°6 60 +0-400'8 0co - 20-400'[ [6 i1 auBYI0IoIYdI-T [-Suel ],
£0-d8¢C°9 S00 ¥0-400°¢ 0C'0 ¢0-300'1 [6 0¢ 9pUIOJYD JUD[AYIDN
600 06t £6'0 70-300'1 70-300'1 16 ¢ JUdZUdQIAYIT
£0-498°9 00 +0-400°9 00 ¢0-300°1 [6 0t wI0joI0[Y )
£0-9¥6'¢ £0-d0t ¢ $0-400°6 0Cc0 03001 16 € sueyoWoo[yYdpouIorg
£0-470'8 0T 0 +0-300°9 ¢0-d00'1 ¢0-400°'1 16 91 UdZURY
£0-dv19 <00 ¥0-400°9 070 ¢0-400'1 16 61 SUEYI0IONYOL - [ ‘[
£0-48v'9 <00 ~ $0-400'8 0T'0 ¢0-H00°[ 8L 14 31BIE [AUIA
600 00s +0-300'L 20-300'1 20-300'1 6L t1 (12101) sauddx
€0-491°9 t0-J0v | £0-d0v'1 070 704001 6L 1 SUOUBXIH-{
87°0 8l £0-300'1 20-900'1 20-900'1 6L b auouejuad-z-JAION-¢
010 069 9¢°0 ¢0-H00'1 C0-J00°1 6L [4 suoueing-g
91'0 04 +0-400°L 70-400°1 ¢0-400°1 6L 16 SUAOIONYDIQ-T 1-S1D
Y00 or'e £0-d0¢'1 ¢0-300°'1 ¢0-300°1 6L 19! U0y
900 £0-d08'¢ £0-408'¢ S0 £€0-400°[ 08 1 61 10001y
010 £0-dov'[ £0-dob'1 S0 £0-400'1 [44 [4 el 101001y
€O-HTT'T Y0-400°C Y0-400°C C0-300°'1 S0-H0C' 1 08 1 3pAYdp|e uLIpuy
v0-dC1°C Y0-d0L '€ ¥0-40S°'1 £0-309'1 SO-d0S'¢ 194 t ITECIEY
€0-91C°C £0-d00°6 €0-400°6 ¢0-400°1 90-40S 'L 08 | Ldad-t't
Co-dIv'y S0-d0¢'L 90-406 L 70-400°'1 +0-400'( [4.4 C algJIns ugjinsopuy
£0-d7T'T Y0-d09'[ $0-400'[ ¢0-H00'[ §0-409'1 08 [4 I] uejnsopuy
£0-d1T°T 90-30¢'8 90-40¢'8 20-400'1 S0-30L'1 08 I 4da-+'y
£0-dE€T'T £0-d0E'1 S0-d01°1 ¢0-400°'1 90-400°L 08 L uuppIg
€0-40C'C 0-401°C §0-401°¢ ¢0-d00°1 90-400'8 08 1 I uejnsopuy
t0-div'y $0-400°C €0-400°C 20-d00°1 S0-d0¥'1 [4 1 ap1xods Io[de1doH
£€0-dE€C'T SO-H0L'I 90-40S'S 20-d00°1 90-400'9 08 ¢ uply
£0-47T°T $0-300°C 90-d0S 'L ¢0-H00'I 90-d0S'¢ 08 6 1opoedoH
(udd) wnwxe WU L g Wy sajdweg $139%2Qq Tedtway )
Sdueg (wdd) suoeIIUIIUC) (mdd) symny Aduanbaayg wondapq
[T JO e P313312( Jo 3uey uoneinuend) parioday jo aduey
(1e30])

sajdureg 1) MpPUNOLS) UI PIJIINIQ S[ENWAY)) 104 SISNE)S Arewmng

73IqeL




NOYIANY

U_.’ ,-E/.;_CT/Q..—L._,':t,u.tt..(ui/u:.';.:

“TeSTWAYD € JOJ UONENUIOUOD PIJIAIP WNWIXEW Y} SPIdOX3 sajdwes a1ow 10 3uo JoJ N uonejjuenb sy yorgm ur sases ur uoenuadUod
PA1021OP WINWITXEWS 3Y1 PI3OX3 PIROD UBSW Y], "S[EIIUIIYD P3)O313puou 1oj Jun| uonemuenb ay) jiey-suo Sursn pajenofes sem ueow YL,

"ATu0 $19915puou Uo paseq si syt uoneyuenb pauodai jo afuer oy L,

£0-dL6°S €0-d01'1 +¥0-400'6 070 20-300'1 06 [4 suedodotopynq-7'|

£0-999°6 0£°0 $0-400°9 070 0-300'1 16 14 suey32010yd1Q-7‘1

£0-d£8°S £0-40€°6 $0-300't 070 ¢0-400'1 16 4! SUaYI2010[YOI-1 ‘1

£0-998°S £0-400'[ +0-400'9 0z’o0 ¢0-400'1 16 4 auey120Io[yIIg-1°1
£0°0 190 £0-306'1 0-400'1 20-400'1 16 1L SpLIO[YD JAUIA]
S0°0 ¥L'0 $0-400'¢ ¢0-H00'1 ¢0-300'1 16 6S SUIYIS0IO[YOU ||

£0-dS1°9 00 $0-900°9 00 ¢0-H00'1 16 £ QUBYI0IONIUL-T 1]
£€°0 07 05T 203001 ¢0-500°1 16 £ [u2njo |
(wdd) WnWxe A W WNWITXE ] Wi sajdweg §139)2Qq sy

Sdues (wdd) suonesjuaduo) (wdd) sy Adudnbaa g wonddag
[te Jo ued |y Pad3ga( Jo Adury uoneInuend) paoday jo 3uey

(le10L)

sapdweg J3)e Mpunosny ug pajddja( SEENWIY) 104 SINSHE)S Aewwing

13198l




NOYIANA

U—7 .tE/-L vfr/a—w‘—m.f:fuzu —LQJCLC/UrvL/.:

“[EOIWISYO B IOJ UONBIIUIIUOI PI1I3IIP WINWIXEUE YY) SPIIOXI sajdures arowr 10 U0 I0J JIWIL] UorleIiuenb ay) YOI AL UT SISED UT UOTIBIIUIIU0D

P319319p WINUIIXEW 31} PIFOXS PIROD UL Y, "S[EdIWSYD pajdsldpuou 10§ Jrurt| uonemuenb 3y Jiey-suo Suisn pajenojed sem uedw Y I,

*AJUo s19919puou uo paseq Si Syt uoneInuenb pauodar jo s8ues oy L,

£0-4S1'¥ £0-40¢°¢ £0-30¢'¢ ¢0-300'1 20-300'1 [4 I apLIO[Y> SUIAYI
£0-ds8°C Y0-300°1 +0-300'1 ¢0-d00°1 ¢0-300°1 [4 I I ugjinsopuy
SO-30L 8 S0-30L'8 SO-HOL 8 ‘ 1 [ 1Audydiqosopyoeda(
$0-40¢'T $¥0-40¢'C $0-H0¢'T 1 1 SUIJAX-WI-0IO[YORIIDL
LT0 L1O LT'O 1 1 ulz]
14! 14! 14! I 1 wnipog
096 096 096 1 1 umissel0d
£0°0 €00 €00 I 1 [PYIN
880 88°0 880 I 1 assueduep
0001 0001 0001 I I wWnIsaude
8¢ 8¢ 8¢ 1 1 uoi]
800 800 800 | 1 12ddo))
Sl ¢l ¢l I 1 wnie)
£0-40¢°¢ £0-309°1 £0-409'1 20-300°1 ¢0-300'1 [4 I auasAay)
00 £0°0 £0-401°S [4 [4 aereqiyd(jAxayAyia-z)sig
£0-358°¢ €0-90L'T £0-40L'T 70-300°1 T0-300°1 4 1 aeleqiydiAingifzuagl
£0-40E b £0-409°¢ £0-4309'¢ 20-900°'1 20-900'1 [4 I audsyjueronq
£O-d0t'e £0-309'1 £0-409'1 ¢0-300'[ 0-300'1 [4 1 alereyiydjAng-u-1q
£0-HSL'E £0-40S°C £0-40S°¢ ¢0-400°'1 ¢0-400'1 [4 I sualylueuayd
£0-H36S'T $0-300°1 £0-300°[ ¢0-300°'1 0-400°'1 [4 1 arereqiydjAypaig
(mdd) WNWITe WNWIUIA WNWHXEA] WNWIUT sojdweg §1399q [edatmay)
Sdueg (wdd) suoneayudduo) (wdd) sy Aduanbaxy uonaqg
e jo ueapAl Pa13213( jo Buey wonenuend) partoday jo aduey

sajdureg J2)eMpunein punoadyoeg w pajdA( S[BNWIY) 104 SINISHEIS Alewmng

(im01)

UL R




Zcz—>zm R BN Y T L S N A AT Y S

“TeSIWay?) € 10 UOTIEIJUSOUOD PI)IINIP WINUIIXEW 3] SPI2dxa sapdures a1our J0 duo JOJ 1UIT] Uoileluenb ay) Yorym ur saSEI Ul UCTIRIIUIIUOD
P3159)0p WINUIIXEW 3y} PI2OXA P[NOD UESW Y], 'S[ESTWaYD PAjoajopuout 1oj jruir| uoneuenb ay; grey-suo uisn paje[nofes sem ueaur oy,

"ATuo $199)9puou uo paseq st sinui| uonemuenb pauodar jo 3uel ay L,

90°() 610 010 010 20-900 1 £r s 1eqo))
IL0 00°01 70-H00'1 ¢0-d00°'1 ¢0-400'1 16 06 dulZ|
691 0L6 ov'6 16 16 wnipog
00 00 £0'0 €00 £0-400'¢ 6L 14 JIAIS
¢l 13 0s'T 6L 6L WnIssei0d
170 0t'¢ £0°0 £0'0 €00 16 SS [2MIN
8T Ll <00 00 700 16 8L asoueduepy
8L 00L 670 6L 6L wnissugep
¥0'0 STO0 900 90°0 £0-400°C 6L L pea]
0t 0ts £0°0 £0'0 700 16 L uoI]
SE0 0L'6 200 200 200 16 LS 1addo)ji
900 090 100 0t'0 20-H00'1 16 61 wmnuoy )|
121 0LS 09°0 010 01°0 6L 8L winidje)|
t0-d8L'8 110 £0-400°S ¢0-400'I C0-H00'1 16 14! wniupe)|
100 $0°0 200 <00 £0-400°1 6L [4 wnifjARg
vt 00'¢ LOO 050 050 16 8 wnuegq|
t0-dvL'L 900 £0-H0S'C 00 £0-400°¢ 6L 9T JIU3sIyY
070 00 SO0 LAY LAY 6L I Auournuy
(mdd) WNUIXe]y wnurui Wnuxey wnunuigy sajdwies $319339(q [edudy)
Sdldureg (wdd) suonenudduo) (wdd) snwry Aduanbasyg wonddpg
HE Jo uedpy P319939( Jo d3uey uoneueng) paeday jo dduey
(paajossiqq)
sojdweg 13)empunosn ur pajdasR( S[ENWIY)) J04 SINSYELIS Aewuing
LAdULAR




ZCH——>ZH Sx AG\UIE NG HALAUI\D JIIIUIUD f 0

“[ea1uIayd € 10§ UONBIUIIUOD PIDAIOP WMUIXBW Y3 SPo30x3 sopdures 210Ul JO Ju0 10§ JTUH] uoneiruenb syl Yorym Ut SSSBD Ul uONRIIUOUO)D
PR10319p WINWIXBUI 3y} P33OX PINOD UBSW Y], “S[EDIWIAYD PI}OIopuou 10§ Jiuil| UonEINUENb sy Jrey-ouo Juisn pajerofes sem ueaw oy,

"A[uo s)0939pUOU U0 paseq st syl uonenuenb papodas jo aguer ay L,

L90 0t'l £0'0 ) [4 [4 urz
L9 0Cl1 14! [4 [4 wnipos
11 81 09t ¢ [4 wnissejod
610 9¢°0 9¢t°0 £00 £0°0 [4 1 S9N
9¢'1 0L'T 0L'C S0°0 $0'0 [4 1 asdurIuR
61 9¢ 07T (4 z wnisauge
L10 080 0¢'0 90°0 900 [4 1 peaT]
S01 01¢ 01z 00 t00 [4 1 uoi]
980 oL'l 0Ll <00 00 [4 1 12ddo)
1€°0 09'0 090 Y00 Y00 [4 1 wniorny )y
i 143 £l C [4 wnei
1¢°0 8L0 8L°0 0S°0 0S°0 [4 1 unueg
£0-4$C'9 20-400'1 ¢0-300'1 £0-400°¢ £0-300°S [4 _ 1 JIsIY
(wdd) WNWIXep wnwiuip wnwixep WAl sajdwreg $INRQ ednuy)
Sdtdureg (wdd) suoneayuaduo) (wdd) LTS | Aduanbaay wondapg
II® JO ued\ P213312( JO d3uey uonyeuend) parioday jo a3uey
(paajossiq)
sajdwieg 1a)eMpunoIn) puncidyoeg ur pajdIdR( SIENWIY) 104 SINSHE)S Arewimng
S IqEL




NOUIANY

SN YYIPU LU U L AU i g oo

o1l 0Z8ty 00t¢ [4 [4 JOL
£0-376'1 £0-d300°1 +0-400'8 20-300'U 03001 Li £ uojoIory )y
£0-dSt'S £0-40+°9 £0-40v'9 ¢0-400°1 0-300°1 T [ AUOROY
£0-d88'8 10°0 €0-40t L ¥ 14 SpLIO[YD JUIAY DN

200 200 700 z 4 1AU34d1qoI0[yde23Q

200 200 700 z 4 SUSJAX-UI-0I0[YOeII |,
£0-458'C £0-30¢°[ £0-40¢°1 £0-H08'8 £0-408'8 4 1 uuply

96 0Ll (44 [4 [4 ury|
1’9 4 q 090 090 T 1 IPPIN
907 01t 091 B 4 z pea]
0£'6 4] 099 z z 1addo))|

08'9 09'L 009 z (4 1eqo))

11 €l 08’8 [4 [4 wnron| )
SIT 00t 6¢ [4 [4 wnuey

009 00'8 00'8 00'8 00'8 4 1 Auowmuy

L1'0 610 610 £€°0 ££°0 b 1 suardd(e)ozuog

L10 810 81°0 €e0 €0 14 I audiueIon(j(y)ozudg

L1O 810 810 £e0 €e0 L4 I sudiuesonyj(qorudg

91'0 €10 €1 ££°0 ££°0 v 1 Aefeqiyd(iavoyjwy-gistg

910 €10 £1°0 £€£°0 £€°0 14 I alereyydjssuaqpiing

LEO £6°0 Y00 14 1 4 Jualsd

SE0 090 §00 £e0 £€0 L £ JuayueIon[]

80 (440 Y10 4 b aereyydjAing-u-1q

LARY €00 SO0 £e'0 £t 0 L4 I uadeIiuy

170 1£°0 070 £E0 ££0 14 [4 susIiueusyd
Y10 00 00 t£E0 t£e0 L4 1 ualonpj
LO0 L00 €00 £€°0 £€°0 14 £ aereyydiAyiarg
€10 00 00 €e0 t£e0 14 1 ueBInjozuaqi(g
$1'0 900 900 £L'0 £€0 14 I suaypydeusoy

(wdd) wnwixep Wi wnwxep wnwayp| sojdweg $339)3Q [edwRy)

Soldureg (mdd) suonenyudU0) (wdd) sy Aduanbaag uondagaqg
Tie Jo weap\l P213332( Jo Aduey uoneuend) pajioday jo aduey ﬁ

sajdwies yuawipag yooag youeag juarpesdd) 104 sausnels rewmng

9 2qeL




NOMIANI

SIA YYdSPI\ UL A HALAU U PITIULU D juy o

TeSIWayd B 10J UOHRIIUSOUOD PSP WINWIXEUI Y} SPI3oXa s3dures a10ul 10 U0 J0J | UoneInuenb SY) YOIYM Ul SISED UI UOTBIUIIU0D
PAIIAP WKW 3y} PIdOX3 OO UESUI Y], "S[EINUIYD P3)O}IPUOU 10) yrut] UONEINIEND 3y} J[ey-ouo Sursn patenofes sem ueaw oy,

"Auo $10913pUocu Uo paseq st synur| uoneiuenb pauodal jo sSuer oy L,

(wdd)
Sddureg
TIe jo wed\

wnuixel | wnwugy wnunxey | wmwugy

sojdwes | sd930q [ed1udy)

(wdd) suonenuaduo)
Pa133)2(q Jo 3uey

(wdd) sy
uonenueng) parioday jo aduey

Aduanbaag uondajaq

saidwreg Judwipag jooq youeag Eu:::wﬂn 104 sasueIS Alewiung

9 31qeL




NOYIANA

v_.f Ir—u—s&uzf—.‘»\/t—.—h.—_—Ef;u.LCmCLCT«kL/.C

£€0-469't £0-30¢°1 £0-40¢'1 ¢0-H00°'1 20-400'1 4 1 U010y |
£0-d96't €0-H0¢'8 £0-40C'1 T0-H00'1 0-d00'1 4 [4 uoueng-¢
£0-d6S°1 £0-d0L’1 £0-400'9 ¢0-400'1 ¢0-H00'I Cl 0l ULI0JoIolY )
£0-dL9'Y £0~d01'1 £0-301'1 ¢0-400°1 ¢0-400'1 4! 1 QUdYI0I0YIIA-T 1-S1D
£0-406°6 Y00 £0-308'1 ¢0-400'1 ¢0-400'1 4] 8 U0y
£0-H7L'8 200 £0-309°C Tl ul 3PLIOJYD AUIAYIN
£0°0 £0°0 200 9 9 1Ausydigoloqysesng
200 2070 700 9 9 SUS[AX-W-OIO[YOBRNI |
10°0 £0-H06 L £0-406'L SO0 £0-d0t'1 9 1 Laa-++
£0-367°9 £00 £0°0 £0-401°¢ £€0-401 ¢ 9 1 uupisiqg
£0-d76'9 700 £0-408'1 100 y0-d0t '+ 9 £ uuply
£0-d0S ¢ £0-d0L'¢ £0-H0L ¢ 10°0 £0-d01'V 9 I I0[YIAXOY DN
67 L4 07 9 9 Uiz
0l £l 08'L 9 9 [9PIN|
L'V 00’8 0’1 0Tl 0T'l 9 S pea]
4 L1 008 9 9 12ddo)
089 08'8 or'v 9 9 1Heqoy
LE'S [4! 00'S 9 9 uniwory
Y4 LE 81 9 9 wnueg
810 090 900 £eo £e0 4! S aua1Ad(e)ozuag
81°0 §S0 00 £e0 €e'0 [4! L suayjueronyj(y})ozusg
81°0 LSO $0°0 L0 £e0 4! L suayueronjj(qiozusg
61°0 9%'0 $1°0 €60 £€°0 4] (4 arereyiyd(jAxayAYI-7)sig
9¢'0 vl 10 £€°0 ££°0 ] 9 JudIAg
tF0 091 00 £E0 £€0 4! 8 susyueson|§
LT0 ot'[ 1o £€°0 £¢°0 4 i sefeyiydifing-u-1qg
¢lo 11°0 00 te0 £L0 4| 14 SUDEIJIUY
610 6+0 L0'0 ££°0 ££°0 Al 9 suaIIuRUYJ
0£'0 00'C £0°0 £L0 £€0 (4] 6 arereyydiAyidang,
(wdd) WREIXE A wnunuipy WNWIXEA] Ny sajdweg $1919Q [ed1way)
Sdldures (wdd) suone.uaduo)) (wdd) sy Aduanbaay uonpdajaq
I1e jo ued\ PA133)2( jo 23uey uoneInuen) parioday jo Aduey

sajdureg Juaunpag yooug yaueig yuapeifumoq 04 sousneI§ Areurung

L3qe]L




NOYIANY

LT

JJLTCL,CytT,c...L..;((

e AL XTI

P19215p winusixews o) pasoxs pIn

P WnUIXBW 3y Spasoxa saydures siour 10 oU0 Joj yunt wonemuenb oy Yomym ur sases ur uonenuassuos
03 UBdWI 3y, ‘spedrway> Pa12312puoy 1oy puny vonenuend U1 Jiey-auo Fuisn parernoges sem ueaw g,

"AJuo s15359puou uo P3seq s1 sy woneynuenb Pauodar o a3uer oy L
vily 00Z+1 ¥8¢ 9 9 JOL
t0-HeEg't £0-900°¢ t0-400°¢ C0-300'1 0-300'1 4 1 e Lo Y UBIITEY ]
(wmdd) wmnurxe )y wnmuIpy wnunxepy wnunup sa|dmeg 5199%2q [e3tway)
Soldweg (wdd) suopeuIINO)) (wdd) spunry Aduanbaiy L TTRETEY
{{E jo ueapy P31332q jo 33uey uonemueng) panioday jo Aduey
sopdwieg WRUNPIS yoosg youesg wdipradumoq 104 sonsners Leunung
L31qe],

v



NOYIANY

DN AUIPUI UL\ et

£0-360'¢ £0-308'1 +0-400'8 204001 20-400'1 8 L4 u0JoIoy )
10°0 +0°0 £0-40+'9 €0-400'1 €0-400'1 8 9 U010V
£0-91¢°S £0-300'L £0-40S 't 8 8 APUIOIYD UIAYIIN
100 200 £0-90$°S t v [Auaydiqoiojyaesq
200 700 100 t 14 UI[AX-WI-0JO[YIRIID L
¥0-d6t+'C ¥0-40¢°9 $0-40¢'9 Y0-40L'T +0-407'C L I Jo[yorrdoy
$6 OL1 9 L4 14 ulzZ
006 £l 00°L 14 14 19¥OIN
91 67 0TL t t ped]
LY w 87 t t 1addo)
oY 09'S 08¢ b 4 1eqo)
91 st 4! 14 L4 WRIWoIy i
§€°0 0r'l 01l 070 070 ¥ I urniupe)jl
1¢ 1y 144 L4 14 wnLeg
790 0¢'1 010 L L susiAd(e)ozudg
LL0 01'C 10 L L auaueIonj(y)ozuag
LLO 08'1 610 L L suayueron|j(q)ozuag
91°0 0 LOO £€°0 £€°0 L £ arefeqiyd(jAxay{y1o-7)sig
910 €10 £1°0 £L0 £e'0 L I arefeyydiszudqiiing
9| 06T $1°0 L L audIAd
1LT 00'8 LSO L L audyuesonyy
610 6£0 80°0 ££°0 £€°0 L 9 arereyydjAing-u-1q
070 o wo £€°0 £€°0 L 1 suddRIIUY
LO'1 00'¢ 970 €0 te0 L 9 Juajjueudyd
[4%4] SI'0 900 €€0 £€0 L 14 aualony,y
Sto ¥0'0 v00 £€0 £€°0 L I aeeyqiydidgiag
STO £0°0 £0°0 £e0 £e0 L 1 ueInozuaqi(]
ST'0 900 900 £€£°0 £L'0 L I auayiydeussy
810 0t0 0£°0 £e0 €e0 L 1 [ousydoIopyou 1 -5 v T
(mdd) WNWIXE [y W WNWIXE Wil sadueg 193¢ Teartway)Hl
Sadueg (wdd) suoneayuaruo) (wdd) sy Aduanbaayg wondaeg
11e Jo weapy Pa33333( Jo 23uey uonenueng) papoday jo Iduey

sajdureg Juawipag 1aAny yomedne Juaipeadd) 104 sanusnels Aewng

8 2IqeL




NOYIANA

S|A AU PUINLIL D JIVIVAU O gy e

TEOTWAYD B JOJ UONEXUOUOD PIIoIdp WNWIXBU Y) SP3ddxa sajdures azow 10 uo 10§ Jrury] uonenuenb oyl yorym ur sases ur uonNeIudU0d

P3)0313p WNUIXEU! 3Y) P32OX3 PINOD UBSW Y| "S[EINUIYD Palddlopuou 10y yun| uoneinuenb sy Jrey-suo Juisn parenofes sem uesw oYL,

*A[uo S19919puou uo paseq st syuurf uonenuenb pauodas jo a8ues ML,

868¢ 00TL 08S1 L4 14 JOL
tO-HLL Y £0-H08'8 £0-H0T' 1 C0~H00'I ¢0-H00'1 8 1 4 suoueng-z,
(wdd) WNWIXBA] W WNWIXe N WNWIuA sajdwieg $19912Qq [edudy)
Sddureg (wdd) suonenuaduo) (wdd) Synary Auanbasy wonddnaqg
I[e Jo weapy Pa1AR( Jo A3uey uoneynuend) parioday jo auey

sojdweg Juaunpag 1aany yamedney juaipeaddn) 1og sonsne)g Arewiwing

8 9q8L




NOYIANT SIN AUSPIS\EIERAS IDVIVIUS O\ 0
NOO NOO NOO t t U:,J_»./-:_-C_:___J_.:.J_
£0-470't €0-dLE'C €0-dLET 10°0 £0-40C°C t [ M___v_u_a 1
£0-9$¢'8 £0-4099 £0-409°9 700 10°0 Li 1 Y LRALILIIRIAN
$0-d69°S $0-dS0°L £0-dS0°L £0-40t'C ¥0-400°C t I 1oyderdoy
OLL OLL OLL [ 1 wnissejoq
901 vl 08 S S duiz
0t'6 00'L 00'L 0c 0¢ s 1 uinipeues
060 0T'T 090 090 090 S € 12AJIS
¢l [44 08'L B S s [PPIN
81 1T I S S peaj
L 101 te S S 13ddo)
(484 ob'L 0l'¢ S S 11eqo)
[43 8L [4! S S uImnuoIy’y
050 011 (44} 1$°0 1S°0 S L4 umrupe?)
[43 8¢ %4 S S unueg
6% 0 £t 0 1340 00l 00’1 S 1 OISy
680 09'1 v1°0 8 8 suaiAd(e)ozuag
801 07’7 900 8 8 ausyiuelon(j(y})ozuag
Sl 0y’ 14K 8 8 suayuelonyy(q)ozusg
170 8t'0 L0°0 £€°0 £€°0 8 £ R[eYIYd(JAXaY[AY1-7)sig
L'l 0¢'C 070 8 8 JUIIAg
66'C 09's te0 8 8 auayueIony.j
910 0v'0 LO0 8 8 aiereqiydjAIng-u-i(y
910 1T°0 600 £E0 £teo 8 Y AURIYIUY
S0'1 081 (44 8 8 sudryjueuayd|
900 00 00 £e0 £e0 8 L aualongj
S1°0 00 00 £e0 teto 8 1 ueInyozuaqi(
91'0 010 010 £2°0 £€°0 8 I auayydeudoy
910 60°0 600 £€°0 £€°0 8 ] susreyydeN
(wdd) WINWIXE A WAL WNWIXe A wnwiuiy sajdweg $13932Q RITELR

Soldureg (wdd) swoneayuaduo) (wdd) sy Auanbaiy uondarg
II€ jo ueapy Pa19312( Jo A3uey wonemuen) payioday jo aduvy

sajdweg Juaunpag 1oAng yomedneN Eu_ea._wl_;en 10y SMISHEIS AJBwwng

6 21qeL




NOJIANG

UTI L:UTQU/C:.T/U‘:\C..CLITQ!).:

TeSTWSYd € JOJ UOTIRIUIOU0D PIISIIAP WINWIXEW Y} SPIodxd sajduies d1our 10 duo 10j jurr| uonejnuenb y) Yoy ut SISLI Ul UONBIUIOU0d
P109)0p WNUITXEW 34} PIIXI PNOD UBSW SY], "STEINWIYD PaIdaIdpuou 10J Jun| uonelnuenb ay) jley-suo Suisn paje[no[es sem uesw ayJ

"A[uo $19915puou uo paseq st sywi| uonejnuenb pauodas jo s3uer oy L,

0L6L 00Tl 09st 14 14 D01,
co-ditty £0-d0S'1 £0-30¢°1 70-300'1 £0-305°L 8 1 auayI0I0[Ydena ||
t0-d8y ¥ t0-301'C £0-301'C 70-300'1 £0-305°L 8 1 SueYIdWOoIo[YdIpowog]
£0-4TS' £0-40T'1 £0-40T'1 20-300'1 ¢0-900°1 8 I suoueng-g
£0-34T'8 ¥0'0 £0-307'1 €0-300'1 20-300°1 8 L4 ULI0JOI0TY )
£0-490'9 100 £0-306'C 20-300'1 20-d00°1 8 S Ju01Y
100 00 £0-409°S 8 8 SPUIOJYD USJAYIIN]
700 200 100 14 4 JAuaydiqorojyoedacg
(wdd) WNWIXEW WNUHUI WHIWIXEP W sajdweg $19919¢q ey )
Sdweg (wdd) suoneayuazuo) (wdd) spuny Aduanbaay uondaraq
11e JO uedy PN jo A3uey uoneueng) parioday jo dury 1

sajdureg JAWIIPag JIARY HIMETneN JuAPLITUMO( 10§ SINSHE)S Adewimng

6319




NOYIANT

U—> —mCU/N\—f—\/Q—wLTrf—ﬂ\/b-lsﬂw(brs/bkf\/.:

910 90°0 SO0 o £€0 154 € Juaiony.j
1€0 08¢ 100 LEO ££0 ¥l L1 SusyueION]
cI'o 200 100 L60 £€°0 +T S AereyiydiAyRIg
810 500 $0'0 L60 £¢ 0 144 4 uernjozuaqiq
80°0 61°0 £0-300'9 ££°0 ££0 1 {4 Ll alefeyydi£)00-u-1q
00 01°0 100 ££°0 £€°0 tT €7 arereqiydjfing-u-1g
61°0 90 200 L60 L6°0 1T £T arereyIyd(IAxay[Ay1e-7)sig
810 091 100 LEO ££°0 1 {4 vl uaylueIon(Pozudg
81°0 oF'1 100 LEO £€0 1 £4 14! audyjueIonyy(q)ozudg
81°0 0s'1 100 LEO ££0 14 14 o:obmmﬂwvov..:mm
10 10 10°0 LYo €0 L4 ‘ 4 duntyluy
31°0 00 00 L60 ££°0 [k 4 auayydeuaoy
Li'g 120 700 L6°0 €€0 7 ¥ AudreRYAeUAYRIN-T
£0-HEY'C 200 P0-4S0'¥ 100 100 14 07 (1€10)) SAUDJAX]
£0-dbb ¢ £0-30C°¢ v0-450'V 100 100 1L 4! SUAYII0SOTYOLL |
£0-490°L 200 +0-460°S 100 100 1 {4 81 Juanjo |,
£0-d4+'T £0-305 '+ y0-4S0°t 100 100 144 6l SUAYII0I0[YOBII ],
£0-HI8 v y0-dLE9 Y0-9LE 9 100 100 1L 1 UL
L0-3Yoy 100 £0-30L'1 100 100 1L 91 SPLIOJYD SUD[AYIdN
£0-H81°¢ £0-d6S't ¥0-986 100 100 {4 Sl SUSZUQIAYI
£0-489't £0-40T'1 £0-301° T 100 100 1£4 [4 AUAYI0IO[YIIG-T 1-S1D
£0-HEL'E £0-369°S ¥0-970°9 00+300°0 00+300°0 ¥ ¥ u110J0I07yD)
£0-406 ¢ £0-d0L'T £0-d0L T 100 100 ¥ 1 apuo[yoena) UoqIe)
£0-d¥8 't €0-30C'1 £0-307'1 100 100 ¥T 1 apymsIp uogie))
£0-dILL 200 £0-306'1 100 100 ¥ (44 EIERY
0Ty £0-406°S y0-3€£8°9 100 100 1 {4 6 suoueuad-Z-[AYIN-+
£0-d86 ¥ £0-40S°9 £0-30¢'¢ 100 100 144 ¥ suoueing-z
(wdd) WNWIXEA] WnNuIu WNWIXBR wnwiary sajdweg $133)2Q TRILEL o)
Sdureg (wdd) suonpe.yuaduo) (udd) syun uoneipuend ~Kouanbaag uonyddnR(g
1I® Jo ueapy P12233( J0 d3ury panoday jo a3uvy
(439 1-0)
sa[dureg SuLiog aIS-UQ Uy PANNAQ S[ENWIY)) 10} SAMISIL)S Aivwwing
01 3IqeL




NOYIANT

SIA (HUS\BIGEAD A LAUDD J I IUAU J Uy

9T 0091 £l 00+300°0 00+H00°0 [44 [44 Utz
9T 99 [4] 07 07 [44 61 wnipeues
86'¢ 0c 0SS 91 0Lt 44 [4 ut],
9T'1 ¥¥'0 970 008 170 [44 9 wnijey],
L6'1 6! 090 9L°0 090 [44 ¢l JOANIS
91°0 960 o 970 17°0 91 [4 wniuas
99 087 0v'¢ 00+300°0 00+400°0 [4¢ [44 [9¥IIN
00 00 00 710 200 (44 1 ~ Amosap
9T rel 08t 0C'l 0Tl (44 07 pEd]
09T 0001 S1 00+300°0 00+300°0 (44 (44 Jaddo)|
It'L 91 00°€ 00+300°0 00+300°0 (44 (44 11eqo))||
96 00€ 0TS 00+300°0 00+300°0 (44 (44 wnrwosydj|
[43 09°¢ 90 tb'0 070 (4 81 uinpe)
60 00T £L°0 0v'0 10 [44 4! wnijjAIdg
44 S8 1¢ 00+400°0 00+300°0 [44 (44 uinueg
L1l ol1'e 0t'0 00+300°0 00+400°0 [44 [44 JMussty
Sv'vy ot'6 o6 086 06°L [44 1 Auowuy
YO-HL6'L Y0-d81°L S0-dv69 £0-460'C £0-30L'1 144 s (suepur) JHg-eunuen
£0-998'1 £0-H06'¢ t0-360°C £0-H0T Y £0-30¢ '€ 144 [4 apAydpje uLpuy
YO-dLL'8 v0-dv6'¢ 0-dt6 '€ £0-460'C £0-H0L’1 144 I JHg-®_d
Y00 st'0 £t0'0 00 £00 144 s 09C1 10]501y
LO0 out £0-306'¢ LAY t0'0 144 91 +6¢C1 10[201y
£0-d61 ¥ 00 YO-H0L € £0-H0T v £0-30¢°¢ 144 14! 1aa-r+'y
t0-320't $0°0 PO-dTL6 £0-H0T Vv £0-30¢ ¢ 144 9 a4dd-v'y
670 06'¢ 100 £e€0 £€0 1L 61 SudIAg
SLO 051 100 £€°0 ££°0 % 61 QUAIYIUBUSY
L10 £€0°0 £0-900'6 L6 0 £€°0 vT £ suareqIydeN
£0-H¢8'8 £0-908°t £0-d08 ¥ 2040 <00 144 1 I0[YOAXOY N
(wdd) WnwIxXep WU WINWIXE WU sajdureg $10913Q ety
Soidureg (wdd) suonenuaduo) (wdd) sy uoneueng) “Aduanbasg uondaq
(¥ Jo ueapy Pa13319( Jo dduey parioday Jo afuey
(1393} 1-0)
sajdureS 3uitog G-uQ Ul PANIAIQ S[EINWIY)) 10§ SINSHEIS Arewimng
01 2198 L




NOYIANT

R R N O T R T I T A Y AT Y

TESIWISYD € 1O UONENIUIOU0D PI1OA)IP WAUIIXEUI 3y} SPIJOXD s9]dures diows Jo JU0 10§ IuI] UONEINUEND Sy1 YOIYM UI SISBD Ul UONBIUSOUOD
PI1213p WAWIXEUL 3} PA3OX2 PINOD UESUI Y], "S[ESNWIYD PI}O3apuou 10j yfur] uoneuenb sy Jey-ouo Jursn pare[nofes sem uesw oy |

"A[UO $10319puou uo paseq s1 siun| uonemuenb pauodai jo sguer ay ], |

(wdd) Wnwixejy | wowigip wnwixely | wnwuny soidmeS | spagaq [edtmay)
Sddweg (wdd) suonenuaduo) (wdd) sy voneipueng) Aduanbaa g uonnldnaq
I[e Jo ueapy P13319( Jo A3uey paroday jo AGuey
(3994 1-0)
sajdweg Sutiog aNS-UQ Ul PIIIANI( S[EINWIY)) J0) SISHE)S Atemmng
01 21qeL




NOYIANT

u_./ :Cu/.._n.v\/t:.-..;:Q/u-r\ﬁ._rti/uktf..

61 680 00 ore ££°0 L8 S suaydeuasy
69'L §0°0 %00 0rT ££°0 0T 4 fouaydivyiay -
98'L 09'¢ £0'0 0te £€°0 07 € fouaydsyiapy-¢
$0'T 00t £0-900'L 144 ££°0 tL 91 auareyiydeuYIN-¢
£L'Y §0°0 10°0 0bT £€°0 €€ (4 joudydjAypoung-+'g
8E'b L8°0 L8O %4 €60 9¢ 1 SUSZUQOIOTYILL 4T
g6l 00091 +0-950 ¥ 100 £0-900'S 86 89 (1€10)) S9UIJAY

LE 00€€ $0-450' 0S'1 100 L6 6 SUIYI0IO[YOLL |
£0°1 0L $0-7$6°6 0S'l 100 86 6 SUAYI0IO[YIIJ-T [-SUBL],
9L1 00051 $0-950 10°0 100 86 99 auanjo

LE 001¢ +0-AS0't 0S'1 100 86 19 3UAYI20I0[YIRIIA |

0f 00£2 P0-ALE9 061 £0-900°'S 86 6 JUBIAIS
0t'1 8 $0-A10°¢ 6 100 L6 69 3pLIO[YS SUIAYION,

o 001¢ $0-A86'¢ 100 £0-400°S 86 9 SUZUQIAYIT
0’1 0L v0-386 ¥ 051 100 L6 €1 3UYI0IO[YIJ-Z 1-S1D)
8Pl £6 $0-920°9 t6 £0-900'S 86 +9 uwojoIofy ||
s 8€°0 £0-90¢ | 006 £0-900'S 86 (4 3U2ZU3q0I0[Y D)}
s £0-30L T £0~30L'T 006 £0-900°S 86 1 SpUO[YIe1Id] uoqIE)
LIS £0°0 £0-907'1 006 100 L6 81 apyInsip uogre))
$8°0 0€ £0-30F'[ 6 £0-900'S L6 6 audzusg
$2 0 L8O L8O SO0 S0°0 v i S|UuojAIdY
$0'L 065 £0-906'1 b6 100 86 L8 3u0120Y

68 006L v0-986 ¥ ob'l 10°0 86 St suoueiudd-z-JAYISN-1
1S £0-900'C £0-907'1 006 100 86 (4 AUOUBXdH-7

§T 0017 £0-301'( b6 10°0 L6 67 suoueing-g
11°S 100 +0-986 ¥ 006 £0-900'S 86 (4 3USYI0I0Y2IQ-T 1
11 £0-90¢'8 £0-906 ' 006 £0-900°S 86 £ QUBYIR0IO[IUL-T T 1
(mdd) WnNwIxe wnwiu WINWIXE A wnwiurp sajdmeg $39(Q ey

Sdureg (wdd) suonesjuaduo) (wdd) synar] uonelnuen) Aduanbauy uordNIQq
I1e Jo ueap P313312( Jo A3uey parioday jo aSuey
(0333 ST-0)
sajdureg uriog 211S-aQ ul PRI S[eANWIAY) 10y SINSHE)S Lrewmng
11 31qeL




NOYIANY

DN AU LU VAL AU U D v ua s Oy Y

£0°0 00 Y0-H68'C teo £0-d0t 't 18 €1 34d-t't
LO0 10°0 100 £€°0 £0-H0¢'¢t 0¢ I aaa-t+'t
181 06t £0-100'6 0yT £L0 L8 3y SURIAd
£TL 0L1 870 61 £L'0 £3 t fouyd
6L'1 0L'T £0-300'8 )14 ££'0 L8 s auaryjueudyd
(441 £0°0 £0°0 £L°0 ££'0 £ I ureoeudd
W'C 091 £0-400'L 61 £€'0 L8 144 sudleyiydeN
16°1 97'0 970 44 £€°0 L8 1 sururejAusydiposonIN-N,
100 £0-308 't £0-408'v Y20 £0-90%°C 89 4 I0[YoAXOIIN
L6T 89 €00 61 £€°0 9¢ ¥ auoloydos|
se't 1o £0'0 0tT ££°0 9¢ [/ 3udJAd(p2-¢ " [Joudpu]
06°1 S0 200 (1174 £€'0 L8 Il ualon[j
81 08't £0-300'8 0v? £0°0 L8 £$ SuaylueIon(y
LTt 0S'€ £0-300'L 0¥z £€°0 £L 81 AereqydiAyLg
£1°0 $0'0 70'0 ££'0 £€°0 14! 14 Jrereyyd jAylaig
17°C vy 0 £0-400'8 0vT £e0 YL L URIozusqi(g
SEY £0°0 £0°0 0+ £€°0 9¢ 1 suadseryjue(y ‘e)ozuaqi(
L'l 0£'¢ £0-300'9 0vT £L'0 L8 Ly arereyiydiApo-u-1q

[44 001¢ 10°0 £E0 £L0 L8 £L alejeqydjAing-u-1q
vy Se0 10°0 0vT £€'0 9¢ 9 SUBSAIYY)
X4 143 £0-400'¥ (44 £€°0 L8 01 ajefeyydijAzudgiAing

L8 0059 200 L6°0 £€°0 L8 €8 areeyd(jAXaY[AYIa-7)sig
09'1 09'1 091 00+300 0 00+3000 1 1 PIoE d10zuag
L'l 09'1 £0-300'% 14 £€°0 L8 14 auayuelony(y)ozuag
SeY 600 v0'0 0re £6°0 9¢ (4 ausiK1ad(1°y 3)ozuag
SL'1 ot'l £0-400°¢ 0+ £€°0 L8 |84 Juayjueon{qQlozuag
681 05’1 £0-400'8 (14 £€0 L8 6¢ aualAd(e)ozuag
1237 44t 10°0 (N14 £L'0 9¢ 9 JuddeIyue(R)ozudg
981 0’0 £0-300'¢ (74 £L0 L8 62 QUDENUY
ey 110 £0-300'9 0¥t £€°0 9¢ 14 JUIIAYIYdeuUddY
(wdd) WAWIXE] wWnmup wnwiIxe mawu sajdmeg $13999( CETEN o)

Soldareg (wdd) suone.ayuaduo) (wdd) snun‘y vonenueng Aduanbaayf uondaraq
¥ Jo ued P213932 Jo Bury pavioday jo aduey
. (093} §1-0)
sopdureg 3urrog 3)1S-uQ Ul PA3IANIQ S[ENWIYY) 10§ SIUSNHEIS AlBwwng
11 319eL




NOYIANA

SHA IUDN\ LU A AUG UGV O O

10T 17 700 00’8 120 1L L7 wnrpjey |,
989 6L 090 $8°0 090 L8 43 JAJIS
0Tl 8t 170 00'C 170 1L 61 wniudag
80¢ 0LYE 85°0 00+300°0 00+300°0 L8 L8 [PAIN
0£°0 4 700 910 200 L8 87 AINDION
st 000¢ 1 09'1 0zl 0zl L8 8 pea]
TLLT 00067 €1 00+300°0 00+400°0 L8 L8 13ddo)
LY'8 9 00T 00+300°0 00+300°0 L [ 118q0)
618 00¢L 0T's 00+300°0 00+300°0 L8 LS wnnuoryHi

L1 $6¢ 90 LSO 07'0 L8 79 umrupe))
£C1 s€ ST0 ot 0 170 w rt urnij[Aiag

08 01L1 € 00+300°0 00+900°0 L8 L8 wnureg
¥9'1 0S'L 810 001 010 L8 18 OIUSIY
9 96 ot'6 1 09'L (7 7 Auournuy
L00 $0-978 € $0-478°¢ £€°0 €0-30L'1 0¢ I aprxods Jo[ydeidsH
£0°0 IS0 S0-9+6 9 €60 €0-20L'1 08 91 (duepury HHg-ewwen
100 61°0 610 7200 £0-40L'1 Ll [ SUEPIOJY)) BWWED)
£0'0 £0-401°9 £0-960°C €0 £0-40¢ '€ I8 ¥ SpAyapje uLpuy
£0°0 $0-409°9 YO-d4T € £€°0 £0-30€°¢€ 18 3 uupRIg
£0°0 £0-30S'| $0-av6 '€ £€°0 £0-30L 1 08 9 JOHd-®lrd
60’8 $0'0 200 ove £€°0 61 (4 s[o7eqie)
6L0 06'S £0-305°6 07’8 £0°0 18 81 0921 Jo[o01y
8’1 97 £0-306'¢ 07’8 £0°0 I8 ot ST 101201y
¥81 0Tl 010 0T's £0°0 0€ £ 8+ 1 10[201Y
890 90 90 07’8 £0°0 18 i Tl 101201y
181 90 9%°( 0’8 £0°0 0¢ 1 7€Tl Joppory
$8'1 960 96'0 07’8 L0°0 0¢ I 1ZC1 Iojd01y
181 90 90 07’8 £0°0 0¢ I 9101 101501y
LOO v0-d1€°C v0-J1€'C £€°0 £0-30L'1 0f 1 OHd-eydly
£0°0 S0°0 $0-d0L'€ ££°0 £0-H0¢€ ¢ 18 £¢ Lad-+'t|
(udd) WNWIXe WA wnuixep W sajdwmeg $139)2¢q fenuny)

Sdweg (widd) smonesyuaduo) (wdd) syt voyeuen) Aduanbaayg uondaraq
LB URILET N P313919( Jo ABuey pAr0day Jo Buey
(339} 51-0)
sajdwreS 3uriog NS-uQ Ul PajdNIQ S[ENWIY)) 10§ SHNSHEIS Alewmng
11 2Iqe],




NOYIANY

A __CU/C—fT/Q—.—LT—:C/L.LCwCs:TC,\/.C

"[EIIWIAYD € 10J UONBIIUAOU0D PIIIDIDP WINUWIXEU 3Y) SPIOX sajdures aiow 10 2uo Ioj jyurl] uoneuenb oy Yorym ut S3ses ur UonenudUod
P310219p WINWIIXBUI JY} PIIDXI P[NOD UBDWI Y], 'S[EIIUIIYD PI)O3Iopucy 10§ witf uonenuenb sy Jrey-suo Suisn poremores sem uesw oy,

"A[UO $10919puOU WO paseq St S| uonenuenb papodas jo afuer oy L,

SOl 00021 099 00+300°0 00+300°0 L8 L8 ourzjl
e +8 079 0¢ 07 L 19 wnipeuea
81 00§ €' 0z 09T i 6 urif
(wudd) WNWIXEJA] vy WNWIXe WNWHUIA sajdwueg REIEN] enuy)
Sojdueg (wdd) suoyeayuadu0) (mdd) sy vonenuend Aduanbaa g uond2Qq
11e Jo weapy P3N Jo Aduey parroday Jo 23uey

sajdureg duliog 2iS-uQ U1 pajIANR(Q S[EINWAY)) 10§ SINSHEIS Arewmng

(0393 §1-0)

LI 9qeL




NOYIANY

SN AVGYIIUD LG U A LSO VRV A I 1

0¢°0 or'l oto or0 ot0 8 L wnijjing
6% 88 Lt 00+d00°0 00+400°0 8 8 wnueg
$6°0 0g'l w@o 00+300'0 00+300°0 8 8 JNUDSIY
+0-3+1'8 ¥0-409°1 £0-409°1 £0-400°¢ £0-H0L'1 8 [ (suepui) DHG-ewuen
£0-979'1 +0-40L°6 Y0-H0L'6 £0-d08 ¢ £0-d0¢°¢ 8 I uLppIQg
€00 LO0 10°0 Y00 £00 8 ¢ ¥STl 1001y
£0-d61°¢ £0-400'8 £0-d0L'[ £0-408'¢ £0-d0¢'¢ 8 S Lad-+¥
£0-d59'1 £0-407°C y0-d20T'¢ £0-H06't £0~d0t'¢ 8 [4 4ad-+'y
€0 690 €00 00+400°0 00+400°0 8 8 audIAg
o €0 100 00+300°0 00+00°0 8 8 ETRTITCETT
910 £0-400'8 £0-900'8 0t'0 ££°0 8 I auasoni.|
9C°0 690 £0°0 00+400°0 00+400°0 8 8 dudyjueIon],
€10 20-900'1 £0-400'9 0v'0 £€°0 8 4 AreIydjAYIL]
<00 Y00 10°0 00+300°0 00+400°0 8 8 aereyydjAing-u-1q |
91°0 10°0 10°0 0b'0 £€°0 8 I rereyydiAzusqlingy|
L00 €10 £0°0 00+300°0 00+300°0 8 8 arefeiyd(jAxayjdyn-)sig
v1°0 wo 200 00+400°0 00+d00°0 8 8 audyqueron[j(y)osudg
€10 or0 10°0 00+d00°0 00+300°0 8 8 udyIueIonJ(q)o/udg
(441 ve0 200 00+300°0 00+300°0 8 8 audisd(r)ozudg
L00 LOO 100 8¢°0 £L0 8 9 auddeIyluy
£0-dJ11°C £0-406'1 Y0-400°L C0-400°'1 ¢0-d00°1 8 9 (1e101) SUIAY
£0-448'T €0-301 1 v0-300°S 20-300'1 2039001 8 v SUDYI0IO[YDIL]
t0-dHSh 't £0-400'¥ £0-40C'[ 20-400°'1 ¢0-400°[ 8 Y ENEINOM
£0-406'1 £0-d0b'1 0-400°'6 ¢0-d00'[ ¢0-H00°[ 8 9 ENENEVURETIEY]
£0-9.8°9 100 100 20-300'1 70-300'( 8 z SPLIO[D SUSAYPN
£0-9vC’s 700 £0-40C°C 00+300°0 00+400°0 8 8 urrojooy DY
£0-d9S'¥ £0-405°1 £0-406°1 04001 <0-400°1 8 1 JUEYIIWOIO[YITIPOLOIg]
£0-dCl'L £0-d0t'6 £0-40¢°¢ 00+d00°0 00+400°0 8 8 U0y
£0-99¢ T £0-306'1 ¥0-300't 70-300'1 20-300 1 8 3 AUBYIR0IOIPIL -1 1]
(mdd) wnwWIrxe wnurup WINWIXB A WNUHUIA sajdureg SINNQ edunRy)
Soldueg (wdd) swoneayuaduo) (wdd) syrany Aduanbaiyg uondNaQq
[1® jo uRdpy PANIANRQ Jo 33urey uonenuend) parioday jo Iuvy
sojdweg (10§ punoadryoeg 104 sonsnel§ Adewwmng
7191qeL




NOYIANY

DN OV LU VR L AU o e VU e

"[BI1WSYD B 10] UOTIRIUSIUOI PIIINIP WAUIXEUL Y} SPI2IX3 sa1dures 310u1 JO U0 I0j U] UOTIEINUEND 9Y) Yorym u1 Sased ul uonesusduod
P310019p WINWIIXEW JY) PIIVXI P[0 UL SY ], 'S[EIIWAYD PIJoa1opuou 1o Jrurr] uonenuenb oy jrey-suo Sursn pajenofed sem uesuw oy A
"ATUO S13930pucy UO PISeq SI SHwY uonemuenb pazodai jo afues oy L,
88 0LT 9t 00+400°0 00+400°0 8 8 dury|
(44 1¢ 9T 0¢ 07 8 S uInipeues
660 08T 090 09°0 090 8 S I9AJIS
9¢ 9L 0001 00+400°0 00+500°0 8 8 [PIN
£0°0 $0'0 200 00 00 8 v AIdIS
0t orl 089 00+400°0 00+300°0 8 ] ped]
66 0LE S1 00+300°0 00+300°0 8 8 1addo)
S6°L 0001 09'¢ 00+400°0 00+400°0 8 8 11eq0D)
6v 0Ll 0001 00+300°0 00+400°0 8 8 umpuoaysy)
090 08T v? 0 0c0 0Z0 8 14 wniwpe))|
(wdd) WNUnYR | WINWIUIA] WNWIXEA WNWIUIA] sajdureg $13999Q feddy)
Sodureg (wdd) suone13udaduo0) (wdd) syuny Aduanhazg wonadpg
& jo ueap\ P3133)2( Jo duey uoneyueng) palioday jo aduvy
sajdwreg 10§ punoidxoeg 104 sonusne)g Alewwing
T 3AqeL




ZON——>ZM— u_./ r—r—.tru/n.—f—.)n:?—T—tﬂ./u.ccwc.—ﬂzub,). v

Y1 yoym ut
SIS UT UOTIBIIUIOUOD PIIDIIIP WINWIIXRUI Y} PIIOXD PINOD UBIW Y] "S[EIIUYD P2)I3}apuou Joj Jrun uonenuendb sy Jrey-ouo Juisn pajeinores sem ueaur ay L;
"AJuo s19915puou uo paseq st sirul] uonenuenb pauodar jo s3uer oy L,
£t0-H0V L 100 ¢0-300'1 20-300'1 C0-H00'1 g [4 duiz
966 4 00L S S unipog
8L'1 00¢ 0¢'l S S wnisselod
£0-H0S°¢ £0-300°S £0-300°S £0-400°S £0-H00°S S [4 Amdsspy
200 §0°0 £0°0 900 200 S 1 9SSUBSUBHY
¥9¢ 08¢ 0r'¢ ¢ s WNISOUSE]N
£ 0 9T 0 Y00 S ) uoI|
100 200 00 00 200 S I 13ddo)
08 or's 0 L S g wnide)
£0-HE6'¢ £0-30¢'C £0-d0¢'1 20-300'1 €0-400'1 9 C drereyiydjAIng-u-1(g
£E0-HEE ¥ £0-30T°¢ £0-308'C ¢0-H00'1 ¢0-H00'1 9 [4 U0y
£0-H0¢ ¢ £0-309'1 £0-409'1 20-300°1 ¢0-900°1 9 t 9pLIOTYD SUSJAYIIN
PO-HEET $¥0-405'C ¥0-40C°¢ £ € [Ausydiqoiojydsesaqg
jL_vO-HesT ¥0-409°C ¥0-H06'¢ 13 £ UOJAX-UI-0JO[YORIID |,
, (wdd) WNWIXEA WInWIurA WINWIXe Al wnununpy sajdwmeg [FREIEN] [eduay)
Sdweg (wdd) suoneauaduo) (wdd) sy Adudnbaa g wondazaq
IT€ JO uRdy PaANdQ Jo Aduey uoneinueng) parioday jo a3uey
sopdures J2)e M 2DBLING H00Ig YouRlg JudIpea3d)) 104 SINSHEIS Aleunung
€1 219e L




NOYIANT

SIN YYMS\BIEP\IILLIAUGS JIIIVIUS Uy 0

Sy yolym m

S3SED Ul UONEIUIOUOD  PIJOIISP WINWHXEW SY) PI3OXS P[NOO U Y], "S[EIMUSYD PAjo31apuou 1oj i uoneuenb oy Jiey-ouo Jursn paje[nofes Sem uesw 3y |,

"ATuo s13939puou uo paseq st sirwiy uonenuenb papodas jo sJues sy L,

£0-HSL9 £0°0 £0°0 20-400°1 ¢0-H00°1 4 1 apues)
100 100 20-300'1 C0-H00'I 20-300°1 14! £l ouz

1 ST 06§ 14| 14 wnipog
681 0LT 091 14| 14| uInisselod|
£0-HLS'E £0-400°S £0-400°S £0-4H00'S £0-300°S 14| 9 AInd1opy
S0°0 900 00 $00 700 14! 4 ISIUBBUEN
£9°C g€ 0T 14| ¥l wnisauge
ST°0 SE0 ¥0°0 14! 14| uoij
100 w0 <00 200 200 14 1 13ddo))|
0S8 11 0L'L {2 [ wnidEdf
£0-H9L'} £0-309'1 £0-409'1 20-300°1 20-300°'1 4! 1 aepeydiAng-u-1qj
£0-49L £0-309'1 £0-409'1 ¢0-300'I ¢0-H00'1 14! 1 IPLIO[YO SUI[AYIN]
YO-HES T $0-d90LT $0-30¢ ¢ L L [AusydiqoIojyoeda(
¥0-db9°¢ ¥0-d00°¢ $0-d0t T L L SudAX-w-0Io[yoeId | |
(udd) WnWIxe WINWIUIA] WINUIXE JA WNWUIA sojdweg §139)2(q Tenuay))

Soldureg (wdd) suoneI3u2dU0) (wdd) syuny Aduanbaay uonddaq
IIe Jo uedy P311a( Jo Auey uoneuend) pajyioday jo uu..m.r
S3dIWES JIJE A IBLING HO001g (IURIG JUAPLIZUMO( 104 SINSE)S Aseunung
F13iqel




NOYIANA

U—;I L:,-—U/n.-ns—.\/@omn_T—:C/U —LCmCL:/U'—,L/. 0

“[BITWSYD B 10} UOIBIIUDOUOCD PIOIIIP WINUIIXE YY) SPad0xs sojdwes 210w 10 SU0 10§ Jurlj UONEINUEND 9y Yorym ui S3seds Ul UoNeIuaduod
P310919p WAWIXBUI 31} PA3IXI PINOJ UBSUI SY ], 'S[ESMYD PIIOSIOPUOU 10§ Jurl] uonenuenb ay) Jjey-ouo Juisn paje[nofes sem uesw 3y,

"ATuO S)5319puUoU UO paseq si syu] uonelniuenb pauodas jo o3uer oy L,

sajdureg ad1ep) 23€ING 19ARY WomeSneN waipesdd)) 104 SONSHE)S Adewrmng

S 2qe]

100 00 ¢0-H300'1 ¢0-400'1 20-300°1 9 S 4
0T [44 81 9 9 wnipos
§6°C oLt 09°C 9 9 wnIsse104
S0°0 90'0 $0°0 LOO LO'0 9 ¥ asaueuey
£€'¢ 09°¢ ore 9 9 WInisausepy
LTO 6¢0 S1'0 9 9 0TS

11 4! 0T'6 9 9 umope)||
Y0-48L'9 Y0-H07°6 +0-H00't 9 9 QUAYI20JOJYOLI | |
£0-dE1°6 £0-306'S £0-406 ¢ 20-400'1 ¢0-300'1 9 [4 U010y
£0-dL9°¢ £0-H0t 1 ¥0-300°9 20-300'1 ¢0-H00'1 9 [4 IPUOLYD UAYIW
yO-3L1°T Y0-H01 '€ ¥0-409°1 £ £ 1Ausydiqooyoeda(g
¥0-309°C $0-H0L'T ¥0-405'¢C . £ £ UIJAX-UI-0IO[YOeIIR ||
§0-3.L6'1 90-400'8 50-400'8 $0-90T°¢ $0-300°S £ 1 (suepur) JHg-euluren
, (mdd) WNWIXE JA] WNWIUIA wWNuixe wWNuuy sojdweg $199Q fenuwy)

Sdpdures (mdd) suoneuaduo) (wdd) snury ‘Aduanbaag wonaaag
1Ie Jo wedy P213333(] Jo d3uey uoneynuen) pajroday jo aduey




NOYIANI

U—;’ .b:;ru/..\—f—\/c—mh.:r—hc/Uor\n\wCL:/vN‘f\/.:

“TEOTWISYD B 10J UONEIIUIOUOD PI)I3Jop UINUITXBW I} SPIIIXI so[dures 0w 10 Suo Ioj Nuwl| uoneinuenb a1 yorym ur sases ui uo1zesuUdu0d
P315315p UWINUITXEW 3Y) PA3IXd PINOO ULSUI Y[, “S[EDIUISYD Pajodjopuou oy ju| uonenuenb sy Jrey-ouo Sursn paje(nofes sem ueaws Y|,

"A[uo $193]19puou uo paseq st syt uoneinuenb pattodas jo a8ues oy L,

100 700 100 20-400'1 ¢0-400'1 01 8 1z
01 67 91 0l 01 wnipog
¢e't oLtV 0s'T 01 01 WnIsse10
100 LOD ¥0'0 LOO 00 0l 9 asaurduepy
be'E 0L'E 0l'¢ 0l 0t umisauFepy
870 6£°0 o0 0l 01 uoJ|
01 £l 08’8 0l 0l wnisge,)
€0~ATL Y £0-30T°C £0-907°C 20400’ 20-900'[ 01 [ atereyiyd(jAxay[AyIa-7)sig
£0-49C ¢ £0-H0¢'1 £0-d0¢'1 20-300'1 ¢0-d00'1 Ol 4 aereydiAing-u-1q|
£0-459°¢ Y0-H400 L ¥0-400'¢ ¢0-400°'1 0-400'1 01 £ SUIYIS0IO[YOBNI].
$0-496°6 $0-90€°L $0-900 ¢ 20-400'1 ¢0-d00'1 0l 6 SUAYIS0IOTYINL ||
t0-dEt b £0-409'9 £0-40% T 20-300'( ¢0-400'1 0l S SU0)0Y
£0-dTh'¢ £0-40L'1 ¥0-400'¢ 20-900'1 ¢0-d00'1 0l 4 APLIO[YD SUSJAYISA
$0-496'1 v0-d0S'T $0-409'1 ¢ ¢ JAuaydiqoIojyoesag
$0-d79'C 0-J06 T Y0-d0¢°¢C S S SUIJAX-UI-0I0[YdeIID ]
(wdd) WNWIXE A wnwiap wnuwixep wnwiar] sajdureg $)319Q [edMay)
Sddureg (wdd) suone.nunuo) (wdd) spumy ‘Aduanbaxy uong
ITe Jo uBay PaIANA( Jo 3duey uoneuEnQ) parioday jo aJuey

SIWES 12BA\ IDBLING JIATY HIMEIneN Judipesdumoq 104 Sasne)g Arewmng

91 9IqEL




NOUIANE

SIN HUS\BIEP\IIIAUD D JudIVIU Uy 0

+0-A59'T +0-399°C +0-45S5°T 00+300°0 00+300°0 z l (susydiqoropeaagg
200 670 620 00 700 ¢ i P
200 010 100 100 100 8 ¢ SURITHITT (AN
€0-dI¥'€ v0-H56'6 +0-370°9 100 10°0 8 € arefeygdjing-u-1()
€0-9TF'S £0°0 +0-456'6 100 100 4l 9 alefeyIyd(jANay[AYI-7)sig
S0'0 0Tl SO0 200 200 e £ joudydjAyIN-+
200 050 700 200 700 S¢ ¢ ToudydiAYISIN-T
£0-d8€'8 £0°0 €00 100 100 8 I touaydoIo(ydId-+'g
£0-9£6'6 €0-300C €0-400'C 010 100 £ I 10USYdoIOYILI L -9°}°T,
€0-400°S £0-900°S €0-900°S 100 100 S 1 AUIZUIQOIOYOU | -+°T°(
£0-9+8 ¢ €0-318'1 +0-320'9 100 100 0l £ (12101) saudjAy
600 08°C v0-410°€ 100 £0-900'S £€ Pl QUIYI0I0[YIU ||
€0-dE1 ¥ Y0-466 L Y0-A86't 100 100 ot z audnjo )
900 0S'1 ¥0-920°'9 100 £0-400°S £€ 81 JUYIG0I0[YIBIR |
100 800 £0-309'1 100 100 o1 3 aua1fig
£0-985'9 £0°0 £0-905'1 100 100 ol 6 SpLIO[YD JUSAY I
€0-4SS ¥ +0-H86 't ¥0-d86'¥ 10°0 100 0l 1 auszuaqAyIg
€0-dLS'€ 200 $0-56'6 100 £0-900°S €€ 9 uLI0JoI0[Y )
£0-48€°9 00 £0-309°C 100 100 01 b SpynsIp uogre)
£0-956'€ £0°0 ¥0-3S6°6 100 £0-400°S €€ € auszuag
200 P10 £0-901°1 00+300°0 00+300°0 01 01 EIERY
€0-d8S v $0-366 L $0-366 L 100 100 ol 1 suourIuad-Z-[AYIDN-F
€00 St 0 200 100 100 I3 9 suouEINg-7
€0-90L'S 100 100 100 100 0l I suedoidoIoorq-¢ |
£0-J88 ¥ £0-909'1 $0-356'6 £1°0 £0-900°S €€ € SUBYI0IOYN-T |
£0-498 ¢ £0-409°¢ £0-909°€ 100 100 ol 1 BUBRYINOIOMIUL- ‘T'[
, (wdd) wnumxep WINWIWA wnumixey WA sajdureg $19QqQ enmaIy)
Sodueg (wdd) suonenyuauo) (wdd) sy voneinuend Aduanbaayg wondRg
I[e Jo ueapy Pa1323)3( Jo A3uey parioday jo a3uey
sajdureg 1eYILIT AIS-UQ Ul PARIAIQ S[EANWIY) 10j SISIEIS AlgWLng
L1 21qe,

*w




NOIIANT

S N IUS\GIEIND I AU D JUIUAUD I o

TEOTWAYD € 10§ UOTIRIIUIOUO0D PIlI9Ip WNUIIXBUL 3Y) SP2oxd sajdwes s1oul 10 U0 10j JIul] uonelnuenb oyl yorym ur SISed Ul UOLEIIUddU0d
PA319p WINWIXEW 3y} PIIIXI PINOD UBW Y] S[EIIUISYO Paldsiopuou 10y jual] uoneinuenb oyl jrey-suo Juisn pate[noped sem uesul ay L,

"AJu0 $159)9pUou UO paseq S1 syt uonenuenb pawodar jo s3uer oy L,

800 €0 70°0 100 10°0 9% 194 outyz
100 Y00 100 t00 £0-300'¢ tL 1 IDAJIS
00 s1°0 00 €00 £0°0 9% 6C [PAIN
£0-HtL'1 £0-300'8 £0-300'8 200 ¥0-456'6 oL 1 AInoIdpy
L1°0 11 200 90°0 200 08 Sl P
010 850 £0'0 00 200 9t 143 13ddo)
90°0 £1'0 01’0 01°0 010 9% 14 eqo)
90°0 or't £0-360'C +0°0 £0~300'C 66 194 wnrworyHi
800 IL'S £0-360'C 100 £0-400'C 18 17 winrurpe))|
9C°0 10 $0°0 050 050 6L 143 umtieg
£0-49L°9 £0'0 £0-469'S £0°0 £0-400°'S 99 S OIUSIY
0-401°C $0-480°C $0-480°C 00+400°0 00+300°0 [4 [4 SUIJAX-WI-010[Y2B1ID ]
y0-9S€'¢ SO-HLY € SO-HLY € 100 00+300°0 65 1 Jojyoerdoyy
(wdd) WNWIXBA WAWIUIA WNWIXepN wnuwiurp sojdureg $13319(Q ey
Soldweg (wdd) suonesuaduo) (wdd) snwry uonemueng ‘Kauanbasy uonddnag
1€ Jo uedpy P13319 Jo Iduey pawioday Jo a3uey

SIdWES NEYILI] MNS-UQ Ul PAFIANIQ S[ENWIY)) 10§ SI)SIEIS ATewmng
L131qe],




NOYIANA

SIA YYLIMUNG IO P\JHLLAU D ISHULUD JU 0

"A[uo s19919puou uo paseq st syunj uoneinuenb pauodas jo s8ues oy L,

€ 10J UOTIEIIUIOUOD PI1d2)oP WITUIXBW Y1 SPaoxa sajdures arow Jo duo 1oy Iui| uonemuenb 3y yomym ur sased ul uonenusduod
PIIO3IP WiNWIXEW ) PIBOXD PINOD ULSW SY [, "S[EOTWYD PIjId)apuou Jo Jrurl] uonenuenb ay jrey-suo Sursn pajenofes sem ueow ay [ .

e0 $e0 0£°0 4 [4 duizZ]
6t ot [43 4 [4 urmnipos
019 09 0L'S [4 4 urnisselog
00 00 S00 00 €00 (4 1 asaurFuUe
08¢ oy ot'¢ 4 4 unisaudep
600 91°0 91'0 £0°0 £0°0 4 1 uoIj
Ll 61 14! 4 4 wniofen)
v0-d0T°T $0-40C'C $0-407'C 1 1 jAusydigoioyoesaqg
+0-409°C ¥0-H09°'C $0-409°C I I SUDJAX-W-0IO[YOen
(mdd) WNWIXe wnuiuip winwexe wnunui A sdjdwmeg SRCTEY( ILRILTELRY
Sldwes (wdd) suoneruaduo) (wdd) snwry voneyuenQ AJuanbaiy uonanq
11® Jo urapy P2122312q Jo A3ury parioday jo a3uey

sajdwies 12)owozalg yoodg youelq judipesdd) 104 SINSNE)S Adewning
81 2198,




NOYIANY

B f—(—thCIC—CT/Q:LT R e e IR T A

€ 10J UONEBIUSOUOD PajIdldp WINUIIXEW Y] SPIJVXA sojdures slowr Jo U0 Joj Jrun| uoneinuenb ay1 Yorym U1 S35 Ul UOTILIIUIIUOI

P210319p WINWIXEW Y PIIIX3 PINOD UBIW I ], 'S[BITWSYD PIloslapuou 10§ i uonenuenb oy Jjey-suo Sursn pajenofes sem uesw oy 1.

"A[uo s15919puou uo paseq st syt uonenuenb papodal jo s3ues oy L,
St'l 0b'¢C 87°0 9 9 iz
£C [43 11 9 9 Wnpog
Lyt 08'L 08¢ 9 9 WwInissejod
900 81°0 110 00 200 9 4 e
01'S Sl 091 9 9 uImnisaugep
90 091 ¥0'0 £0'0 £0'0 9 S uoij
14 9§ 01’8 9 9 urmidfe)|
+0-dL8 v0-307°C v0-309'1 3 £ JAu24d1qoI0[yordd(]
YO-Hev'C $Y0-d05°'T Y0-d0%'CT . ¢ € SUSJAX-UI-0I0]YORIID ]|
$0-H08'€ SO-40¥'1 SO0-3ov'1 $0-H300'! ¥0-400°'1 £ 1 uuppRIg
(wdd) WINIXE JA] wWnwup WMNWIXE A wnwiany sajdureg $139)2Qq [ednuay)

Soldures (wdd) suonexyuaduo)) (mdd) sy uonemuen) Aduanbaxg uondaaq
[1e JO ueapy PR Jo duey pari0day Jo aduey
sajdureg 12)0w0z314 N001g Youelg JEIIPEIIUMO( JOJ SIHISHEIS AJBWUING
61 21q9eL




NOYIANT

DA JULIINLILPG AL AUV D JIUIVAUN D §u/ |- 0

€ 10J UONEUIDU) PIIDAP WNUIIXEW JY) SPIdoxa sspdures a10u1 10 U0 I0j U] UOnEIUEnD 31 YOIrym ut SIS Ul UOTIRIIUIIU0I
P315219p WNWIXEW Y} PI2IXI PINOJ UBIW SY | “S[EOMUAYD PIIIIOPUOH 0] Jruitf uonenwenb sy jjey-suo Juisn paje[noreo sem uesw ay |
"A[uo s199)3puou uo paseq st syuIt| uoneuenb pavrodar jo afues oy 1
({1} 0t'l St'0 £ € Suty|
91 L1 Sl £ € wnipos
£6°C 087 007 £ £ unisseiod
850 890 750 £ 3 ssauesuey
£S'T 067 007 £ £ unissugepy
00t 099 097 £ £ uoij
00 ¥00 ¥0'0 700 W00 £ 1 12ddoj
L9'8 01’6 00’8 £ £ urmide)d||
Y0-301'1 $0-301°'1 ¥0-401°1 1 I 1Auaydiqoioqydesad
Y0-d06'1 ¥0-406'1 $0-d06'1 I I JUI[AX-W-0IO[YIBN3 ],
$0-300'C §0-400°C £0-300°C 1 1 uuppRI|g
(wdd) WNWIXe g wnuwxe WNWIRLIA sdpdweg $13919Q [edMway)
Sodureg (wdd) suone.nyuaduo) (wdd) symry Aduanbaay wonapq
1Ie Jo ued|y Pa12232¢ Jo 23uey uoneuend) parioday jo a3uey
sojdwieg 1919W07alg JIAR] ydnjedney yuaipeaddp 104 sonsnerg Adeurmng
0T 3Iq¢L




NOJIANA SN AULI\ G IGP\IIA AUV JIGIUAUDJ A 1

€ 10J UONBNUIDUOGD PAIDIIDP WnUIIXEW ) SPIsdxa sajdures a1our 1o dU0 10j W] uone)puenb ay1 Yo1ym ur SISED UT UOTIBIIUIIU0D
P310919p WINWIXEW 3y} PISOXd PINOO UBSW Y, “S[EIIUIAYD PIIONSPUOU 10§ Mul| uonelmrenb sy J[ey-ouo uisn pajend[es sem uesur 3y |,
Ao $109)3puon U0 Paseq s S| uonemuenb papodar jo sfuer ayy
9L'0 0Tl 870 6 6 ulZ
91 [44 £l 6 6 wniposg
L97 09°¢ 01'c 6 6 uInissejod
[4%1) 6£°0 ¥0'0 $0°0 S0°0 6 S asauedue
¥8'C 08°¢ otr'T 6 6 wnisougep
11°0 1£°0 £0°0 6 6 uolij
£0°0 ¥0'0 200 6 6 12ddo))|
e [4! 09'L 6 6 wnine))|
£0-40S € 0-H00'S +¥0-300'S 0-400°'1 20-400°1 13 [ SUIYI20IOYOLI .
$0-408 1 +0-406'1 ¥0-40L'1 £ £ [Ausydiqoioyoeda(jf
yO-deb'T ¥0-409'C v0-407°C £ € UIJAX-UI-OIO[YOBN ]|
60-4061 90-300°L 90-300'L §0-300°S §0-400°S £ 1 JHE-®1ed
(mdd) WNWIXEA] WNWIUA wnuxep WNWIuIA sajdwmeg $139)3Qq [eduyg)
So[dweg (wdd) suonenyuaduo) (wdd)  syuny “Aduanbaayg uondiaq
I1e jo uedpy P312333@ Jo dduey uoneuen) parioday jo dduey
sojdwieg 12)9UI0Z314 12ARY HIMETNEN JUAPEITUMO( 104 SIISHE)S Adewuing
17 91q¢e ],




Table 22

Summary of Chemicals Eliminated From Risk Assessment

Chemical

Frequency of
Detection

Essential
Nutrients

Toxicity
Values
Unavailable

Toxicity
Screen

Retained

Volatile Compounds

1.1.1-Trichloroethane

y

1.1.2-Trichloroethane

—

1,1-Dichloroethane

v

1.1-Dichloroethene

1.2-Dichloroethane

<] <]

1.2-Dichloropropane

2-Butanone

<_|

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrylonitrile

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

dedelo] (<]«

Cis-1.2-Dichloroethene

Ethylbenzene

Methylene chloride

Styrene

Tetrachloroethene

Toluene

Trans-1,2-Dichloroethene

Trichloroethene

Vinyl acetate

Vinyl chloride

T T

Xylenes (total)

Semivolatile Compounds

1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

A< 1 < 4 A

2,4-Dichlorophenol

2,4-Dimethylphenol

2,6-Dichlorophenol

2-Chloronaphthalene

2-Chlorophenol

<J<]

2-Methylnaphthalene

2-Methylphenol

3,3'-Dichlorobenzidine

4.1/\

3.3'-Dimethylbenzidine

4-Chloro-3-methylphenol

4-Methylphenol
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Table 22

Summary of Chemicals Eliminated From Risk Assessment

Chemical

Frequency of
Detection

Essential
Nutrients

Toxicity
Values
Unavailable

Toxicity
Screen

Retained

4-Nitrophenol

v

Acenaphthene

Y

Acenaphthylene

—

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzoic acid

Benzylbutylphthalate

44« <]ele]e]

Bis(2-chloroisopropyl)ether

Bis(2-ethylhexyl)phthalate

Butylbenzylphthalate

Chrysene

Di-n-butylphthalate

Di-n-octylphthalate

2le]]]

Dibenzo(a,h)anthracene

Dibenzofuran

<4

Diethyl phthalate

Diethylphthalate

Dimethylphthalate

Fluoranthene

Fluorene

<] [«]<]

Hexachlorobutadiene

Indeno(1,2,3-cd)pyrene

Isophorone

<{<

Methoxychlor

N-Nitrosodimethylamine

N-Nitrosodiphenylamine

Naphthalene

Pentachlorophenol

Phenacetin

Phenanthrene

ﬂé

Phenol

Pyrene

Pyridine

PCBs/Pesticides

4,4'-DDD

4.4'-DDE

4494 [494

4,4-DDT
Aldrin

Alpha-BHC

Aroclor 1016

Aroclor 1221

Aroclor 1232

|4

g:\cfs\projects\envirite\data\summary.xls

ENVIRON



Summary of Chemicals Eliminated From Risk Assessment

Table 22

Chemical

Frequency of
Detection

Essential
Nutrients

Toxicity
Values
Unavailable

Toxicity
Screen

Retained

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Beta-BHC

Carbazole

el |-l

Delta-BHC

Dieldrin

Endosulfan [

Endosulfan II

4

Endosulfan sulfate

Endrin aldehyde

Gamma Chlordane

<1<

Gamma-BHC (Lindane)

Heptachlor

Heptachlor epoxide

Tetrachloro-m-xylene

Inorganic Compounds

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Cyanide

el | [« (<]«

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

<]<]

Potassium

Selenium

Silver

Sodium

Thallium

Tin

Vanadium

7inc

= [ |«

Total

23

16

56
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Table 31

Slope Factors and Reference Doses Used in the Toxicity Screen

Chemical

Oral SF
(mg/kg/day)’

Inhaltion SF
(Pym3)-l

Oral RfD
(mg/kg/day)

Inhalation RfD
(mg/m’)

1.1,1-Trichloroethane

0.09

1

1.1.2-Trichloroethane

1.1-Dichloroethane

1,1-Dichloroethene

6.00E-01

5.00E-05

9.00E-03

1,2,4-Trichlorobenzene

1.00E-02

1,2-Dichlorobenzene

1,2-Dichloroethane

9.10E-02

2.60E-05

1,2-Dichloropropane

2.4,5-Trichlorophenol

0.1

2,4,6-Trichlorophenol

1.10E-02

3.10E-06

2,4-Dichlorophenol

3.00E-03

2,4-Dimethylphenol

2,6-Dichlorophenol

2-Butanone

6.00E-01

2-Chloronaphthalene

2-Chlorophenol

2-Hexanone

2-Methylnaphthalene

2-Methylphenol

5.00E-02

3,3'-Dichlorobenzidine

0.45

3,3'-Dimethylbenzidine

4,4'-DDD

2.40E-01

4.4'-DDE

3.40E-01

4,4-DDT

3.40E-01

9.70E-05

5.00E-04

4-Chloro-3-methylphenol

4-Methyl-2-pentanone

4-Methylphenol

4-Nitrophenol

Acenaphthene

6.00E-02

Acenaphthylene

Acetone

1.00E-01

Acrylonitrile

5.40E-01

6.80E-05

1.00E-03

2.00E-03

Aldnin

17

4.90E-03

3.00E-05

Alpha-BHC

Anthracene

0.3

Antimony

Aroclor 1016

7.7

7.00E-05

Aroclor 1221

7.7

Aroclor 1232

7.7

Aroclor 1242

1.7

Aroclor 1248

7.7 a

Aroclor 1254

-

2.00E-05

Aroclor 1260

7.7 a

Arsenic

1.8

4.30E-03

3.00E-04
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Table 31
Stope Factors and Reference Doses Used in the Toxicity Screen
Oral SF Inhaltion SF Oral RfD Inhalation RfD
Chemical (mg/kg/day)’ (;1g/m:')'1 (m day) (mg/m’)
Barium I 7 00E-02 5.00E-04
Benzene 2.90E-02 8.30E-06
Benzo(a)anthracene 730E-01 b
Benzo(a)pyrene 7.3 b
Benzo(b)fluoranthene 730E-01 b
Benzo(g.h,i)perylene
Benzo(k)fluoranthene 730E-02 b
Benzoic acid 4
Benzylbutylphthalate 2.00E-01
Beryllium 4.3 5.00E-03
Beta-BHC 1.8 5.30E-04
Bis(2-chloroisopropyl)ether 7.00E-02 1.00E-05 4.00E-02
Bis(2-ethylhexyl)phthalate 1.40E-02 2.00E-02
Bromodichloromethane 6.20E-02 2.00E-02
Butylbenzylphthalate 2.00E-01
Cadmium 1.80E-03 5.00E-04
Calcium
Carbazole 2.00E-02
Carbon disulfide 1.00E-01 1.00E-02
Carbon tetrachloride 1.30E-01 1.50E-05 7.00E-04
Chlorobenzene 2.00E-02
Chloroform 6.10E-03 2.30E-05 1.00E-02
Chromium 1.20E-02 5.00E-03 ¢
Chrysene 7.30E-03 b
Cis-1,2-Dichloroethene 1.00E-02
Cobalt
Copper 13 g/l
Cyanide 0.02
Decachlorobiphenyl
Delta-BHC
Di-n-butylphthalate 1.00E-01
Di-n-octylphthalate 1.40E-02 2.00E-02
Dibenzo(a,h)anthracene
Dibenzofuran
Dieldrin 16 4.60E-03 5.00E-05
Diethyl phthalate 8.00E-01
Diethylphthalate 8.00E-01
Dimethylphthalate
Endosulfan I
Endosulfan I
Endosulfan sulfate
Endrin aldehyde 3.00E-04 d
Ethylbenzene 1.00E-01 !
Fluoranthene 4.00E-02
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Table 31
Slope Factors and Reference Doses Used in the Toxicity Screen
Oral SF Inhaltion SF Oral RfD Inhalation RfD
Chemical (mg/kg/day)’ |  (ug/m’)’ (mg/kg/day) (mg/m’)

Fluorene 4 00E-02
Gamma-BHC (Lindane) 1.3 3 00E-04
Gamma Chlordane 1.3 e| 3.70E-04 6.00E-05
Heptachlor 4.5 1.30E-03 5 00E-04
Heptachlor epoxide 9.1 2.60E-03 1.30E-05
Hexachlorobutadiene
Indeno(1,2.3-cd)pyrene
Iron
Isophorone 4.3 2.40E-03 2.00E-01
Lead
Magnesium
Manganese
Mercury 3.00E-04
Methoxychlor 5.00E-03
Methylene chloride 7.50E-03 4.70E-07 6.00E-02 3
N-Nitrosodimethylamine 51 1.40E-02
N-Nitrosodiphenylamine 4.90E-03
Naphthalene
Nickel 2.40E-04 2.00E-02
Pentachlorophenol 1.20E-01 3.00E-02
Phenacetin
Phenanthrene
Phenol 6.00E-01
Potassium

Tene 3.00E-02
Pyridine 1.00E-03
Selenium 5.00E-03
Silver 5.00E-03
Sodium
Styrene 2.00E-01 1
Tetrachloro-m-xylene
Tetrachloroethene 1.00E-02
Thallium 7.00E-05
Tin 6.00E-01
TOC
Toluene 2.00E-01 4.00E-01
Trans-1,2-Dichloroethene 2.00E-02
Trichloroethene 1.10E-02 1.70E-06
Vanadium 7.00E-03
Vinyl acetate 1 2.00E-01
Vinyl chloride 1.9 8.40E-05
Xylenes (total) 2
Zinc 3.00E-01
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Table 31
Slope Factors and Reference Doses Used in the Toxicity Screen
Oral SF Inbaltion SF Oral RfD Inhalation RfD
Chemical (mg/kg/day)’ |  (ug/m’)! (mg/kg/day) (mg/m’)
Notes:
(a)Oral slope factor for PCBS
(b) Analogy to benzo(a)pyrene
(c) Chromium (V1)
(d) Analogy to endrin
(e) Analogy to chlordane
(f) Nickel refinery dust
(g) Nickel soluble salts
(h) Oral RFD for thallic oxide
Sources:
Integrated Risk Information System (IRIS)
Health Effects Assessment Summary Tables (HEAST)
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TABLE 39
Matrix of Potential Current Exposure Routes
Commercial/ Off-site .
Exposure . . . Recreational
. Industrial Residential Trespasser X
Medium/Exposure Route Population Population Population
Soil/Dust
Incidental Ingestion A A, C T A, C
Dermal Contact A A, C T A C
Air
Inhalation of Vapors A AC T A, C
Inhalation of Particulates A A, C T A, C
Surface Water
Ingestion - - -- A, C (incidental)
Dermal Contact - - - A, C
Sediment :
Ingestion - - - A, C (incidental)
Dermal Contact - - - A, C
Ground Water
Ingestion - - -- -
Dermal Contact A - - —
Inhalation A - - -

years.

A Adult residents are assumed to be exposed for 24 years. Adult workers are assumed to be exposed for 25
C

Children are assumed to be exposed for 6 years. Exposure in children may be significantly greater than

adults.

-

Trespassers are assumed to be exposed for 9 years.

- Exposure of this population is not likely to occur.
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TABLE 40
Matrix of Potential Future Exposure Routes
Commercial/ Off-site .
Exposure . . . Recreational
. Industrial Residential Trespasser .
Medium/Exposure Route Population Population Population
Soil/Pust
Incidental Ingestion A A C T A, C
Dermal Contact A AC T A, C
Air
Inhalation of Vapors A A, C T A, C
Inhalation of Particulates A A, C T A, C
Surface Water
Ingestion - - - A, C (incidental)
Dermal Contact -- - - A, C
Sediment :
Ingestion -- - - A, C (incidental)
Dermal Contact - - - A, C
Ground Water
Ingestion - - - -
Dermal Contact A - - -
Inhalation A - - -
A Adult residents are assumed to be exposed for 24 years. Adult workers are assumed to be exposed for 25
years.
C Children are assumed to be exposed for 6 years. Exposure in children may be significantly greater than
adults.
T Trespassers are assumed to be exposed for 9 years.
- Exposure of this population is not likely to occur.
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